Nr 
Be its Kind extant, 

HE Builder's Guide, and Gentleman and Trader's + 
Aſiſtant 5 or, a Univerſal Magazine of Tables. 
herein is contained greater Variety than in any other 

Book of its Kird, with ſeveral new and uſeful Tables, ne- 
er before publiſhed; which renders it the moſt general, 
-omplete, and univerſal Companion, for daily Uſe, extant _ 
nd highly neceſſary for all Gentlemen, Builders, Survey- 
prs of Buildings, Timber Meaſurers, Carpenters, Brick- 
ayers, &c. Alſo for Merchants, Shop-keepers, and all 
Tradeſmen that deal either by Wholeſale or Retale. Con- 
aining Tables of Timber Board, and Plank Meaſure, f 
ſquare and eubical Meaſure in general, either by Foot. 
Yard, or Rod. The Loads contained in any Number o 
Feet, of either rough or ſquar'd Timber, or of Plank of 
any Thickneſs. Of the Reduction of Brickwork from 4 
Foot to 4828 Feet, and to any Thickneſs required: What 
Number of Bricks are required to build * Piece of Brick - 
work, om 1 to 14000 Feet, and at any Thickneſs. What 
Number of Bricks, Lumps,. or Clinkers laid flat or Edge- 
ways, or of paving Tiles or Pamants of any Size, will 
pave any Floor, of leſs than 630 Feet. What any Num- 
ber of odd Feet in a ſuperficial or ſohd Yard comes to, at 
any Price from 1 Farthing to 107. per Yard. The Value 
of-any Number of odd Feet of Tiling, Slating, —_ 
mani &c. performed by the Square, or 10 Feet ſquated, 
at any Priee from 3 5. to 5 or 10 l. per Square. The Va- 
lue of any Number of odd Feet of Brickwork, or others, - 
performed by the Rod ſquare; at any Price from 2x; to 101; 
per Rod. What any Number of Feet, Yards, Pounds, 
Ounces, &c., comes to at any Price per Foot, Wc. The 
Value of any odd Parts of a Hundred at the Rate of 112, 
or 777 * the KK. = any Price wy; s. 6d. to 8 IJ. 
per Hundred. e Value e in Length of an 
Sort of Timber when ſquared, and c Seandlip 2 
for Building, at any Price per Foot cubical- A Reduction 
of all the common T ables of Coins, Weight and Meaſure, - 
And a perpetual Almanack. The whole illuſtrated by a + 
great Variety of Examples applicable to the various Bran» - 
ches of Trade in general, and after ſo coneiſe a Method, 
chat render it uſeful to all Artiſts, and eaſy to every 2 * 
1 ols *. 


city. By Vililiam Salmon, junior, Carpenter, o ans 
cheſter, London. Printed for Fames Hodges, at the Loeb: 3d 


— — — 


1 'E * 
, 
> 
© 


— 1 — 


17 1 , 
LN 7 t 
MO 


- 7 | 
. 2 p 0 4 
i 2 # . \ \ ' 1 ! 
q 1 N 
2 / 7 I 0 1 . an 4 i 7 
-, / P * | i ' 7 
1 . , t4 
l - / | 1 11 f . 
* ff "s 4 : \ \ [ ' # o Pi \ 9 
„— 1 J 4 , 7 2 
— — „ of — of # * 
1 — q 7 , =. 2 7 0 TE'; l 4 
- N . \ - 2 7 1 5 - 7. 
* — * K 7 AR — N 27 7 
” — by y _ - p wa 4 
— 22 2 6 - / ö . 
7 \ = 
2 \ N . 1 . 
„ ide 


E 


ingenious Cocker, now to Reſt Phi - 
No Art can ſhew thee fully, but thine own, J 
Tr vaſt Sums of Thanks, we for thy Labours owes. 
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Thy rare. Arithmetic, alone can ſhow, 
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Cockers /7- 
4 
A RITHMET TUN 


BEING, 


A Plain and familiar Method, ſuitable to the 
meaneſt Capacity, for the full Underſtanding of that - 
incomparable Art, as it is now taught by the ableſt 
School-MaſtersinCI TY and COUNTRY. : 


. e 
By EDwaRD COCKER, late Practitioner in 
the Arts of Writing, Arithmetick, and Engraving: 
Being that ſo long ſince promiſed to the World, 


Peruſed and publiſhed, 


% 


By Jo HN HawKiNs, Writing-Maſter near 
St. George's Church in Southwark, by the Author's cor- 
ret Copy, and commended to the World by many 
eminent Mathematicians and Writing- Maſters in and 
near London, 


ES 
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The Foxry-Nixru Epiriox, carefully Corrected and 
Amended. 
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By GEORGE FIS HER, Accomptant. 
Licenſed Sept. 3. 1617. Roger LEſtrange, 
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LONDON: Printed for A Betteſwortb, and C. Hitth,. . 
at the Red Ion in Pater noſter-Row ; R. Ware, at the. 
Bible and Sun 1 Annen Corner; and J. Hodges, at the- 
Looking glaſs on London-Hridge. 1738. 
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O his much honoured Friends Manwaring Davies, 
of the Inner- Temple, Eſq; and Mr. Humphry Da- 
wies of St. Mary, Newington-Butts, in the County of 


Surry. 5 
2 Hawkins, as an Acknowledgment of unmerited 
Favours; humbly dedicated this Manual of Aritbmeticł. 


ESE ATSPS SFO AEST e ESIEAES, 
: * 7 
To the READER. / 


TINT > 
Courteous Reader, * Sk. 


with Mr. Cocker in his Life time, often ſollicited him 
co remember his Promiſe to the World, of publiſhing his 
ArithmeticÞ; (but for Reaſons beſt known to himfelf ) he 
reſuſed it; and after his Death (the Copy falling acciden- 
ty into my Hand) 1 thought it not convenient to ſmother 
a Work of ſo conſiderable a mene, not queſtioning but 
it might be as kindly accepted, as if it had been preſented 
by his own Hand. The Method is familiar and eaſy, 
diſcovering as well the Theorick as the Practick of that 
neceflary Art of Vulgar Arithmetick. And in this new 
Edition there are many remarkable Alterations for the 
Benefit of the Teacher or Learner, which I hope will be 
very acceptable to the World; I have alſo performed m 

t Promiſe, in Publiſhing the Decimal Arithmetich, which 
| Sands Encouragement to my Expectation, and the Book- 
fellers too, I am thine to ferve thee. 


Fobn Hawkins, 
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Having had the Happineſs of an intimate Acquaintance 
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Mr. Edward Cocker's 
PROEMEo PREFACE. 


Y the ſecret Influence of Divine Providence, I hav © 

been inſtrumental to the Benefit of many, 45 Virtue 
of thoſe uſefut Arts, Writing and Engraving : Aud do 
now with the ſame wonted Alacrity, caft this my Arith- 
metical Mite into the publicł e beſeeching the A. 
mighty to grant the like Bleſſing to theſe as to my formen 
Labours. 

Seven Sciences ſupremely excellent, 

Are the chief Stars in Wi/dow's Firmament: 

Whereof Hitbmetick is one, whoſe Worth 

The Beams of Profit and Delight ſhine forth; 

This Crowns the reſt, this makes Man's Mind complete, 

This treats of Numbers, and of this we treat. 

I have been often deſtred by my intimate Friends, to pub- 
liſh ſometbing in this Subject, who, in a pleaſing Freedom 
have ſignified to me, that they expected it would be extra- 
ordinary. How far I have anſwered their Eupectatios, I 
know not; but this I know, That I bave Gfgned this Work 
not extraordinary abſtruſe or profound ; but haue by alt 
Means poſſible, within the Circumference of my Capacity, en- 

eavoured to render it extraordinary uſeful to all thoſe, 
boſe Occafions Shall indue them to make uſe of Numbers. 
Vit be objeBted, that the Books already publiſhed, treat- 
ing of Numbers, are innumerable ; I anſwer, That's But a 
mall Wonder, fince the Art is infinite. But that thers 
Bould be fo many excellent Trac of Practical Arithmetick 
xtant, and ſo little prafliſed, is to me a great Mondes, 
nowing that as Merchandize i, the Life of the Mea pub = 
ick, 4 Practical Arithmetick 5s the Soul of Merchandtze. 
Therefore I do ingeniouſly profeſs, That in the Be rmning of 
his Undertaking, the numerous Concerns of the honoured 

_ | A 3 Merc bas ⸗ 
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The Proeme or Preface. 


Merchant firſt poſſiſſetb my Conſideration : And how far 1 
dave accommedated this Compoſure for his moſt worthy Ser. 
vice, let bis own profitable Experience be Judge. 

Secondly, For your Service 7 excellent Profeſſors, 
whe/e Under/tandings ſoar to the Sublimity of the eory 
and Pratice of this noble Science, was this Arithmetical 
Trattate compiſed; which you may pleaſe to employ as a 
Monitor to in rut your young T yroes, and thereby take 
Occaſion to reſerve your precious Moments, which migbt be 
exhauſted that Way, for your more important Aﬀairs. 

E For you the ingenious Offeſoring of happy Pa. 
rents, who will willingly pay the full Price of 8 
and Exerciſe for theſe Arts and chorce Accompliſb ments, 
which may contribute to the Feltcity of your future State : 
For you, I ſay, ingenious Practitioners, was this Work 
compoſed, which may prove the Pleaſure of your Youth, and 
the Glory of your Age. | 

Laſtly, For you the pretended Numeriſts of this Vapour- 
ing Age, who are more difingentouſly witty to propound un- 
nee Pueſtrons, than ingeniouſly judicious to reſolve ] No 
fuch as are neceſſary ; for you was this Bbok compoſed and 
pabliſhed, if you will deny yourſelves ſo much as not to in- 
vert the Streams of your Ingenuity, but by tudieuſly con- 
ferring with the Notes, Names, Orders, Progreſs, Species, £34 
Properties, Proprieties, Proportions, Powers, Affection, 
and Applications of Numbers delivered herein, become ſuch 
Artiſts indeed, as you now only ſeem to be, This Atithme- Th; 
tick ingen oully obſerved, and diligently ppatt᷑ id, will turn 
to good Accompt to all that ſbouldbe concerned in Accompts; 
fince all its Rules are grounded on Verity, and delivered E 
with Sincerity ; the Examples built up gradually from the 
| ſmalleſt Conſideration to the greateſt ; and all the Problems 
or Propoſitions, well-werg hed, 2 and clear, and 
not one of them throughout the Trac, taken upon. Truſt, 
therefore now, | 


Zoilus and Momus, lie you down and die, 
Fcrtheſe Inventions your whole t orce defy. 


Edward Cocker. 
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Courteous RE A DE R, 


Eing well acquainted with the deceaſed: 
Author, and finding him knowing and. 
ſtudious in the Myſt-ries of Numbers and 
Algebra, of which he had ſome choice Manu- 
ſcrips, and a great Collection of printed Au- 
thors in ſeveral Languages, I doubt not but 
he hath writ his. Arithmetick ſuitable to his 
own Preface, and worthy Acceptation, Which. 
I thought fit to certify, on a Requeſt to that 


Purpoſe made, to him that wiſheth thy Wel- 


fare, and the Progreſs of Arts. 


John Collins. 
Novemb. 27, 1697. 


en J i¹n n οοον⁰ν 


This Manual of Arithmetick is recommended 
ro the World by Us whoſe Names are ſubſcri- 
bed, Vit. J 


Mr. William Maſon, 


ebe Collins, 
. Stephen Thomas, 


ames Atkin- E 


Mr. . 


ſo Mat. Mr. Peter Storey, 

r, Peter Perkin: Mr. Benj. Titchbourn, 
Mr. Rich. Lawrence, Sen. | Mr. Joteph Symmonds, 
Mr. Eleazer Wigan, Mr. * Miles, 

Mr. Rich. Noble Gar/ford. | Mr, Joſiah Cuffly, 
Mr. William Norgate, Mr. I hu Hawkins. 


And. generuliy approved by all Ingenious Artif s, 
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in the firſt Rudiments of Geometry, we ſhall find that the 
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CHAP. I. 


Notation of Numbers. 


which teacheth to Number well. There are di- 

verſe Species and Kinds of Aritbmetick and Geo- 

metry, the which we do intend to treat of in order, apply- 

ing the Principles of the one to the Definition of the other.. 

For as Greatneſs is the Subject of Geometry, ſo Number is 

the Subject of crithierick 3 and if ſo, then their firſt 

Principles and chief Fundamentals muſt have like Deſini- 
tions; or, at leaſt ſome Congruency. 

2. Number is that, by which the Quantity of any Thing 

is expreſſed or numbered; as the Unit is the Number by 

which the Quantity of the Thing is expreſſed or ſaid to be 


\ Rithmetick is the Art of Numbering, or Knowled 


one, and two by which it is named two, and & half, by 


which it is named or called half, and the Root of 3, by 
which it 1s called the Root of 3 ; the like of any other. 

3. Hence it is that Unit is ſomber; for the Part is of 
the ſame Matter that is his whole, the Unit is Part of the 
Multitude of Units, therefore the Unit is of the ſame 
Matter, that is the Multitude of Units; but the Matter 
of the Multitude of Units is Number; therefore the 
Matter of Units is Number; or elſe, if from a Number 
given no Number be ſubſtracted, the Number given re- 
maineth; as ſuppoſe 3 the given Number, it as tome ſup- 
poſe, 1 be no Number, then if you ſubſtract 1 from 3, 
there muſt remain 3 ſtill, which is very abſurd. | 

4. Hence it will be convenient to examine from whence 
Number hath its Riſe or Beginning. Moſt Authors main- 
tain, that Unit is the Beginning of Number, and i ſelf no 
Number ; but looking upon the Principles and Definitions 


Definition 


- 


_ | Notation. Chap. 1. 


Definition of a Point is in no Way congruous with the De- 
finition of an Unit in Arithmetick ; and therefore One or 
Unit muſt be in the Bounds or Limits of Number, and con- 
ſequently the Beginning of Number is not to be found in 
the Number 1; wherefore making Number and Magni- 
tude congruent in Principles, and like in Definitions, we 
make and conſtitute a Cypher to be the Beginning of 
Number, or rather the Medium between increaſing and 
decreaſing Numbers, commonly called abſolute or whole 
Numbers, and negative and fractional Numbers, between 
which nothing can be imagin'd more agreeable to the Defini- 
tion of a Point in Geometry; for as a Point is an Adjunct 
of a Line, and itſelf no Line, ſo is (o) Cypher an Adjund 
of Number, and it ſelf no Number: And 2s a Point in 
Geometry cannot be divided or increaſed into Parts; fo 
likewiſe (o) cannot be divided or increaſed into Parts; 
for as many Points, tho' in Number infinite, do make 
no Line, ſo many (o) Cyphers, tho” in Number in- 
-finite, do make no Number. For the Line 
AB cannot be increaſed by the Addition of A- B 
the Point C, neither the Number D be in- & 
creaſed by the Addition of the (o) Cypher D 6 
E; for if you add nothing to 6, the Sum E 0 
will be 6, (o) Cypher neither increaſing — 
nor diminiſhing the Number; but it it be 
granted that A B be extended or prolonged Sum 6 
to the Point C, fo that AC be made a con- fd 
tinued Line, then A B is increaſed by the A- BC | 
Addition of che Point C. In like Manner, if 
we grant D (6) be prolonged to E (o) ſo D EGO the 
that DE (60) be a continued Number, 6 0 
making 60, then 6 is augmented by the 
Aid of (o) as conſtituting the Number (60) Sixty; and 6 
furthermore that 1 vr Unit is material, and a Number, and 11 
that (o) is the Beginning of Number is proved by all Au— * 
thors, although directly; for the Tables of Sines and R 
Tangents prove one Degree to be a Number, becauſe the 


* 0 „ O p t * 
Sine of 1 Degree is 174524, (the Radius being 10000000) 7 
and the Beginning of the Table is (o) and it anſwereth E. 
00000, & c. 

3 


6. Hence 


60 
| 
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s. Hence it is that Number is not Quantity diſcontinued 
for that. which is but one Quantity, is not Quality dif- 
jun : (60) Sixty, as it is a Number, is one Quantity, 
viz. one Number (60) Sixty; therefore as it is a Num- 
ber, it is not Quantity disjunct, for Number is ſome ſuch 
Thing in Magnitude, as Humidity in Water: for as Hu- 
midity extends it ſelf though all and every Part of Wa- 
ter, ſo Number related to Magnitude, doth extend it ſelf 
through all and every Part of Magnitude. Allo, as conti- 
nued Water doth anſwer a continued Humidity, ſo to a 
continued Magnitude doth anſwer a continued Number. - 
As the continued Humidity of an intire Water, ſuffereth 


the ſame Diviſion and Diſtinction that his Water doth ; to 


the continued Number ſuffereth the ſame Diviſion and Di- 
ſtinction that his Magnitude doth. And thus much con- 
cerning the Definition and Principles of Number and Mag- 
nitude, We cone now to treat of, 

6. The Characters or Notes by which Numbers are ſig- 
nified, or by which a Number is ordinarily expreſſed; and 
they are theſe, vis. (o) Cypher or nothing, 1 One, 2 
Two, 3 Three, 4 Four, 5 Five, 6 Six, 7 Seven, 8 
Eight, 9 Nine. The Cypher, which though of it ſelf it 
expreſſeth not any certain or known Quantity, yet is the 
Beginning or Root of Number, and the other g Figures 
are called ſignificand Figures or Digits. 

J. In Number of any Sort, two Things are to be con- 
ſidered, viz. Netatien and Numeration. 

8. Notation teacheth how to deſcribe any Number by 
certain Notes and Characters, and to declare the Value 
thereof, being ſo deſcribed, that is by Degrees and Periods, 

9. A Degree conſiſts of three Figures, viz. Of three 
Places, comprehending Units, Tens, and Hundreds, ſo 

65 is a Degree, and the firſt Figure (5) on the right 
Hand, ſtands ſimply for his own Value, being Units, or 
ſo many Ones, v:2. Five; the ſecond in Order ſiom the 
Right, ſignifies as many Times Ten as there are Units con- 
tained in it, vis. Sixty; the third in the ſame Order ſigni- 


fies ſo many Hundreds as it contains Units, ſo will the _. 


Expreilion of the Number be Three hundred ſixty five, &c, 
10. A Period is when a Number conſiſts of more than 

3 Figures, or Places, and whole proper Order is to prick 
B 2 every 


i... A 1 
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every third Place beginning at the right Hand, and ſo on 
to the Left; ſo the Number 63452 being given, it will 
be diſtinguiſhed thus, 63,452, and expreſſed thus; Sixty- 
three thouſand, four hundred fifty two; likewiſe 
4,578, 236,82, being diſtinguiſhed as you ſee, will be ex- 

reſſed thus, Four thouſand, five hundred ſeventy eight 
Millions, two hundred thirty ſix thouſand, ſeven hundred 
eighty two. | 

11, Number is either abſolute or Negative. 

12. Abſolute or intire, Whole, increaſing Number, is 
that by which annexing another Figure or Cypher, it be- 
comes ten times as much as it ſtood for before; and if two 
Figures or Cyphers be annexed, it make an hundred times 
as much as it ſtood for before, &c. As if you annex to the 
Figure 6a Cypher, then it will be (60) 877 ſo if two 
Cyphers are annexed, then it will be (600) Six hundred, 
and if you do annex to it (4) Four, then it will be (64) 
Sixty four: and if you annex (78) wing eight, it will 
by then (648) Six hundred ſeventy eight, & c. 

13. A Negative, or broken, fractional decreaſing Num- 
ber, is that which by prefixing a Point or Prick toward 
the left Hand, its Value has decreaſed from ſo many Units, 
to ſo many tenth Parts of any Thing ; and it a Point and 
(o) Cypher, or Digit, be prefixed, it will be then ſo ma- 
ny hundred Parts; and if a Point and two Cyphers or Di- 
gits be prefixed, its Value is decreaſed to be ſo many thou- 
fand Parts; as if you would prefix before the Figure 3 a 
Point (.) or Prick thus (3) it is then decreaſed from 3 
Units or 3 Integers, to 3 tenth Parts of an Unit or an In- 
teger: And if you prefix a Point and Cypher thus (. 33, 
it is decreaſed from 3 Integers to 3 hundred Parts of an 2 
teger; and by this Means 5 J. abſolute, by prefixing of a 
Point, will be decreaſed to. 5 7. negative, which is 5 tenth 
Parts of a Pound, equal in Value to 10 Shillings, and fo 
by prefixing of more Cyphers or Digits, its Value is de- 
creaſed in a decuple Proportion ad infinitum, As in the 
following Scheme, or rather Order of Numbers, we have 
placed (o) Cypher in its due Place and Order, as it is in 
the Beginning and Medium of Number; for going from 
(0) towards the left Hand, you deal with intire, abſolute, 
whole, increaſing Numbers. 
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Increaſing Numbers. Decreaſing Numbers. 
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But going from (o) the Place of Units towards the right 
Hand, you meet with broken, negative, fractional, and de- 
creaſing Numbers. And hence it follows, that Maultiplica- 
tion increaſeth the Product in abſolute Numbers, but de- 
creaſeth the Product in negative Numbers. Alſo Diviſion. 


decreaſeth the Quotient in whole Numbers, and increaſeth- 
Number, 


it in negative fractional Numbers. 

14. An abſolute, intire, whole, increaſin 
hath always a Point annexed towards the right Hand; 
and therefore, a : 

15. A negative, broken, decimal, decreaſing Number, 
hath always a Point prefixed towards the left Hand. When 
we expreſs Integers or whole Numbers, as 5 Hands, 
5 Feet, 26 Men, we uſually annex a Point or Prick after 

J. feet. mee: inch. 
the Number thus, 8. 536. 347+ 
But when we expreſs Decimals, or Numbers that are de- 
nied to be intire, or erg Numbers, we do common- 
ly prefix a Point or Prick before the ſaid Decimal or de- 
creaſing Number thus (. 3) that is three Tenths, or 3 
Primes (.03) that is 3 Hundredth, or 3 Seconds. 

16. & whole or abſolute Number is an Unit, or a com- 
poſed Multitude of Units, and it is either a Prime, or elle 
a compound Number. | 

17. Prime Numbers amongſt themſelves, are thoſe 
which have no Multitude of Units for a common Meaſure, 
as 8 and 75, or 10and 13, becauſe not any Multitude 
of Units can equally meaſure or divide them without a 
Remainder. | 

18, Compound Numbers amongſt themſelves, are thoſe 
which have a Multitude of Units for a common Meaſure, 
as 9 and 12, becauſe three Meaſures them exactly, and ab- 
breviates them to three and four, 
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19. A broken Number, commonly called a Fraction, is 
a Part or Parts of a whole Number, viz. A Part of an 
Integer, as = on Third, 1s one third Part of an Unit. 

20. A broken Number or Fraction, conſiſts of 2 Parts, 
viz. the Numerator and Denominator. 

21. The Numerator and Denominator of a Fraction, 
are ſet one over the other, with a Line between them; 
and the Numerator is ſet above the Line, and expreſſeth 
the Parts therein contained, 

22. I he Denominator of a Fraction, is the inferior 
Number placed below the Line, and expreſſeth the Num- 
ber of Parts, into which the Unit or Integer is divided ; 
as let à be the Fraction given, ſo ſhall 3 be the Numerator, 
and doth expreſs or number the Multitude of Parts con- 
tained in this Fraction, for 4 is a Fraction compounded of 
Fourths or (Quarters, and the Figure 3 in numbering ſhews 
us, that in that Fraction there are 3 of the 4th Parts or 
>. goat; alſo in the ſame Fraction 4 is the Denominator, 
and both expreſs the Quality of the Fraction, viz. that 
the W hole or Integer is divided into 4 equal Parts. 

23. A broken 3 is either proper or improper; 
vi z. proper when the Numerator is leis than the Denomi- 
nator, for 4 is a perfect proper Fraction 5 but an improper 
Fraction hath its Numerator greater, or at leaſt equal to 
the Denominator, thus 1 is an improper Fraction, the 
Reaſon is in giving in the Definition. 

24. A proper broken Number, is either Simple or Com- 

und, viz. Simple when it hath one Denominator, and 

ompound when it conſiſteth of divers Denominators ; if 
Ars were given, we ſay, they are each of them Single 
or Simple Fractions, becauſe they conſiſt but of one Nume- 
rator, and one Denominator: but if 2 of 52 of 145 
of a Pound Sterling were given, we ſay that it is a com- 
pound broken Number or Fraction, becauſe the Expreſ- 
ſion and Repreſentation conſiſteth of more Denominators 
than one; and ſuch by ſome are called Fraction of Frac- 
tions; they have always this Particle (of) between them. 

25. When a ſingle broken Number or Fraction hath for 
his Denominator a Number conſiſting of an Unit in the firſt 
Place towards the left Hand, and nothing but Cyphers 
from the Unit towards the right Hand, it is then the more 


i apfly 
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aptly and rightly called a decimal Fraction; under this 
Head are all our decreaſing Numbers placed, and in our 
13th Definition, called Negatives; and by the Order there 
reſcribed, we order them to be Decimals, by ſigning a 
Prick or Point before the Numerator, rejecting the Deno- 
minator: Therefore according to our laſt Rule, +++ 
172, are Decimals. A Decimal Fraction may be ex- 
preſſed without its Denominator (as before) by prefixing 
a Point or Prick before the Numerator of the ſaid Fraction, 
and then ſhall the former Fractions 25 + and +5245 ſtand 
thus, .5, and .025. 
But oftentimes, as in the ſecond and fourth Fractions 
and ;-A;, a Prick or Point will not do without the 
Help of a Cypher or Cyphers prefixed before the ſigniſi- 


ed of cant Figures of the Numerator, and therefore when the 
hews WW Numerator of a decimal Fraction conſiſteth not of ſo many 
s or Places as the Denominator hath Cyphers, ful up the void 
ator, Places of the Numerator with prefixing Cyphers before the 
that ſignificant Figures of the Numerator, and then ſign for a 
Decimal, fo ſhall +52 be .05, and = will be .025 and 
per; Ter zz will be. 0% 2. Now by this we may eaſily diſco- 
mi- ver the Denominator having the Numerator ; for always 
"per the Denomi nator of any decimal Fraction conſiſts of fo 
to many Cyphers, as the Numerator hath Places, with an 
the Unit prefixed before the ſaid Cypher, viz. under the Point 
or Prick. 
om- 26, A decimal Number or Fraction, is expreſſed by 
and Primes, Seconds, Thirds, Fourths, &c. and is a Number 
it decreaſing. Here inſtead of natural and common Fracti- 
gle ons, as of a Thing, we order the Thing or Integer into 
ne- Primes, Seconds, Thirds, Fourths, Fifths, &c. that our 
23 Expreſſion may be conſonant to our former Order. 
m- 29. In decimal Arithmetick, we always imagine that 
reſ- all intire Units Integers; and Things, are divided firſt into 
ors ten equal Parts, and theſe Parts ſo divided we call Primes 5 
ac- and Secondly, we divide alſo each of the former Primes, 
m. into other ten equal Parts, and every one of theſe Diviſions 
for we call Seconds; and Thirdly, we divide each of the ſaid 
rſt Seconds into ten other equal Parts, and thoſe ſo divi !cd, . 
ers we call Thirds; and fo by decimating the former, and 
Tre ſubdecimating theſe latter, we run on ad inf nitum. 


fly B 4 28, Let 
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28, Let a Pound Sterling, 1 Averdupois- 


weight, Liquid. meaſure, Dry-meaſure, Long: meaſure, Time, 
Doz-n, or any other Thing or Integer be given to be de- 
cimally divided: in this Notion promiſed, we ought to 
let the firſt Diviſion be Primes, the next Diviſion Seconds, 
the next Thirds, &c, So one Pound Sterling being 20 
Shillings, when divided into ten equal Parts, the Value of 
each Part will be 2 Shillings, therefore one Prime of a 
Pound Sterling will ſtand thus, (.1) which is in Value 2 
Shillings ; 3 Primes will ſtand thus, (.3) and that is in 
Value 6 Shillings. Again, a Prime or. i being divided into 
ten equal Parts, each of thoſe Parts will be one Second, and 
is thus expreſſed, (or) and its Value will be found 2d. Far- 
thing, and of a Farthing; and ſo will og ſignify one 
Shilling or five Seconds. And if . or be divided into ten 
other equal Parts, each of thoſe Parts ſo divided will be 
Thirds, and will ſtand-thus, ,cor, and its Value will be 
Wund to be .96 of a Farthing, or 53% of a Farthing, and 
.oog Thirds will be 2 d. and .64 of a Farthing, or 537 
of a Farthing, &. So that .375 will be found to repre- 
ſent 4 5. 6 d. for the 3 Primes are 6 Shillings, and the 7 
Seconds are 15. 4d. — 53 of a Penny, and the 5 Thirds 
are 1 Penny, of a Penny, both which added together 
make 7 6 d. | | 
29. If you put any Bulk or Body, repreſenting an Inte- 
ger, if it be decimally divided, then the Parts in the firſt 
ecimation are Primes, the next Seconds, and the next 
; Decimation is Thirds, the next Fourths, Sc. ASMet 
there be given a Bullet of Lead, or ſuch like, whoſe 
Weight let it be 50 J. Troy, this is called an Unit, Integer, 
or Thing ; then will the like Weight and Matter make 10 
other, the which together will be equal to 50/7, and will 
weigh each of them 57. a- piece; take of the ſame Mat- 
ter, and equal to 5 /, make 10 more, then each of thoſe 
weigh 6 Ounces a-piece ; allo, if again, you take 6 Ounces 
and thereof make 10 other ſmall Bullets, each of them 
will weigh 12 Penny-weights Troy; and thus have you 
made Primes, Seconds, and Thirds, in Reſpect of the In- 
teger, containing 50 4. Troy-werght ; ſo that 5 Primes are 
equal to the halt Maſs and 2 Primes, and 5 Seconds, are a 
Quarter of the Maſs, and therefore one of the firſt up, 
2 © 
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2 of the ſecond Diviſion, and 5; of the third Diviſion, will 
be equal in Weight to half a Quarter of the Maſs, and 
contains 6 J. 3 Ounces. | ; 

o. When a decimal Fraction followeth a whole Num- 
ber, you are to ſeparate or pait the Decimal from the 
whole Number by a Point or Prick; fo if .75 followed the 
whole Number 32, ſet them thus, 32.45. You ſhall find 
that diverſe Authors have diverſe Ways in expreſſing mixt 


Numbers, as thus, 32/75, or 32 or 3275, but you 
will find that 32.75 thus placed and exprefled, are the 
fittelt for Calculation. 

31. A mixt Number hath two Parts, the whole and the 
broken ; the whole is that which is compoled of Integers, 
and the broken is a Fraction annexed thereunto. So the 
mixt Number, 36 1 being given, we ſay, that 36 is the 
wholo Number, which is compoſed of Integers; and the 
7% is the broken Number annexed, which ſheweth that, 
one of the ſormer Integers (of that 36) being divided into 
12 Parts, I doth expreſs 8 of thoſe 12 Parts more, be- 
longing to the ſaid 36 Integers. 

32. Denominative Numbers are of one, or of many ; 
and thoſe are of diverſe Sorts and Kinds, viz. Singular 
called Unit, as 1; and Plural a Multitude, as 2, 3, 4, 83 


ite- Single, of one Kind only called Digits, as, 1, 2, 3, 4, 5, 6, 
firſt 7, 8, 9; and Compound of many, 10, 11, 12, c. 102, 

t 367, Ec. 

t 3 as Single, Multiple, Double, Trible, Qua- 
ole druple, c. Denominate, as Pounds, Shillings, Pence 
er, Undenominate, as 1, 2, 3, &c, Perfect, as 6, 28, 496, 
10 8128, 130816, 2096128, &c. whoſe Parts are equal to 
ill the Number;; imperfect, unequal, and more than the 
at- Sum, as 12, to 1, 2, „ 4, 6. Numbers Commenlurable, 
oſe as 9, 12, becauſe 3 meaſures them both; hut 16 and 17 are 
des incommeſnurable, becauſe no one common Number or 
m Meaſure can meaſure them; Linear in form of a Line, as 
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Chap 
lar, as Sines, Tangents, Secants, Sc. Others that be 

called Logarithmetick, or borrow'd Numbers, fitted to N 
Proportion for Eaſe, and ſpeedy Calculation of all Man- in 3 
ner of Queſtions, . dle of 
CHAP. II. theſs 

2 
Of the Natural Diviſion of Integers, and the : 4 A 
ſeveral Denominations of the Parts. 20 f 

1. A ND that we may advance methodically herein, we ry 


will begin with the main Pillars on which Arith- 


metick is founded, viz. the ſeveral Species of that Art: 
But firſt, | 


Of Money, Weights, &c. 


Wn The leaſt Denomination or Fraction of Money uſed 
in England is a Farthing, from which is produced the fol- 
lowing Table, called the Table of Coin, &c. 


T 
And therefore, and 
1 Farth. 1 Farthing CI. 5. d. qri. how 
4 Farth. (3 Jr Penny | —20— 112—4 darc 
12 Pence ( F' 1 Shilling — — 
20 Shil. 1 Pound 1—20—240—960 4 
1 — 12— 48 Tro 
] — Tal 
The firſt of theſe Tables, v7z, that on the Left Hand, 
is plain and eaſy to be underſtood, and therefore wants no 
Direction. In the ſecond Table above the Line, you have 1 | 
1 7. 205. 12 d. 4 qrs. whereby is meant, that a Pound 1 ( 
is equal to 20 Shillings, and 1 Shilling is equal to 12 Pence, 1 
and 1 Penny equal to 4 Farthings ; under the Line is 1 /. I | 
20 5. 240 d. 960 qrs. which ſignifies 1 /. to contain 20 
Shillings, or 240 Pence, or 960 Farthings ; in the ſecond . 
Line below that is 15. 12. 48 grs. the Firſt ſtanding un- tiv 
der the Denominaticn cf Shillings, whereby it is to be noted, WW 


that 1 Shilling is equal to 12 Pence or 48 Farthings; and 0 
likewiſe that below that, one Penny is equal in Value to þ 
four Farthings; underſtand the like Reaſon in the fol- 


K 
lowing Tables of Weight, Meaſure, Time, Motion, and vw 
Dozens. W 


Of 8 * 


and Meaſures. 12 
Of Troy Weight. 
3. The leaſt Fraction or Denomination of. Weight uſed / 

in England, is a Grain of Wheat gathered out of the Mid- 

dle of the Ear, and well dried; from whence are produced 


theſe following Tables of Weight, called Troy Weigbt. 
32 Grains of Wheat 24 Artificial Grains 


Chap. 2. 


24 Artificial Grains r Penny-weight 
20 Penny-weights 'E } 1 Ounce 


12 Ounces 1 Pound Troy-weight. 


And therefore, 

Z. own, p. w. grains, 

1— 12—20 24 

Yoo Tek 2405760 

I— 20 4380 

124 
Troy-Weight ſerveth only to weigh Bread, Gold, Silver» 
and Electuaries; it alſo regulateth and preſcribeth a Form 
how to keep the Money of England at a certain Stan- 


dard, 
Of Apothecartes Meigbt. 

4. The Apothecaries have their Weights deduced from 
Troy-weight, a Pound Troy being the greateſt Integer, a 
Table ot whole Diviſion and Subdiviſion followeth, vis. 
And therefore, 

| I. oun, drams ſcrup. pr, 


1 Dram 


3 Scruples 
1 Scruple 


1— 8.— 24— 480 
20 Grains 


1—3— 60 


1 Pound 12 Ounces 71—12— 8—3—20 
1 Ounce CL ) 8 Drams ( 1—12—9g6—288—5760 
= 


120 

. Thus much concerning Tey- weight, and its Deriva- 
tive Weights; beſides which, there is another Kind of 
Weight uſed in England, known bythe Name of Averdu- 
* Weight (1 Pound of which is equal to 14 Ounces 12 
enny-weight Troy-wezght) and it ſerveth to weigh all 
Kinds of Grocery-wares, and alſo Butter, Cheeſe, Fleſh, . 
Wax, Tallow, Roſin, Pitch, Lead, &c.. the Table of 
which is as followeth. | 


* 


FE 


12 0 Money, Neigbis, Chap. 2. 
A Table of Averdupois-weight. 6. I 
4 Quarters of a Dram Dram Pint, 
16 Drams 1 Ounce Pound 
16 Ounces i Pound Meaſu1 
28 Pounds E Nt Quarter of a Hundred ent F 
4 Quarters 1 Hun, Wt. or 11276. tain 31 
20 Hundred 1 Tun ö Inches 
| And therefore, 
Tan C. gr. J. ou. dran gre. 1 
BEI _— 2 2 
120 —80—2240—3 5040 —573440—2293760 2 Q 
1— 4— 11 1792 286072 114688 2 P 
1—28— 44.8 —] 682.672 8 G 
1i— 16— 256— 1024 9 C 
, p 10 C 
: = 
Wool is weighed with this Weight, but only the Divi- 2 | 
fions are not the ſame. 2 | 
Pounds 1 Clove 42 
2 Cloves Stone 63 
2 Stones 2 J1 Todd My 
6 Todd 1 Stone Ez 1 Wey 2 
2 Weys 1 Sack 
- 12 Sacks 1 Laſt, 
And therefore, 
daß ſack wey todd ſtone cloves IB. 
1—12— 2—64— 2—2— 7 
1—12—24—150— 312—624—4368 
1— 2— 3— 26— 521— 364 
1— 6 — 13— 26— 182 
1— 24 — 28 a 
N 14 
; | | 1— 7 6 
Note, That in ſome Countries the Wey is 256 75. Aver- 2 
dupois, as in the Suffolk Wey; but in ex there are 2 
336 1b, ina Wey. | ' p 


6. The 


Chap. 


07 Meaſures. N 
6. The leaſt denominative Part of Liquid Meaſure is a 
Pint, which was formerly taken from Trey-weigbt (x 


Pound of Wheat Troy-werght, making a Pine of Liquid 


Meaſure) but ſince, by a late Act of Parliament, to pre- 
vent Fraud in the Excite, the Pint Beer Mealure is to con- 
tain 35 4 ſolid Inches, and the Pint Wine 28 Þ the like 
Inches, &c. 


A Table of Liquid Meaſure, 


25 4 Cubical Inches J Cr Pint Beer Meaſure 

28 + Cubical Inches | r Pint Wine Meaſure 
2 Pints 1 Quart 

2 Quarts 1 Pottle 

2 Pottles 1 Gallon 

8 Gallons 2 | r Firkin of Ale, or Soap 
9 Gallons E 1 Firkin of Beer 

10 Gallons and half „ 
2 Firkins | 1 Kilderkin 

2 Kilderkins 1 Barrel 

42 Gallons 1 Terce of Wine 

63 Gallons 1 Hogſhead | 

2 Hogſheads | 1 Pipe or But © 

2 Pipes or Buts J 


| 1 Tun of Wine 
And thevefore, 
Tuns pipes hbds gall. 


12 mmm con 262— 2016 
1—2— 126— 1008 


1— 
7. The leaſt denominative Part of Dry-Meaſure is alſo 


a Pint, and this is likewiſe taken from Troy-weight, 
A Table of Dry Meaſure, | 


1 Pound Troy Pint 

2 Pints : ( Quart 
2 Quarts = 1 Pottle 
2 Pottles 1 Gallon 


Gallons 


pints 4 
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2 Gallons Peck 

4 FPecks 1 Buſhel 

2 Buſhels 0-11 Comb 

2 Combs &< I „ re 
4 Quarters EI Chaldron 
2 1 Wey 

: Weys 1 Laſt, 


And therefore, 
laſt way qrs. com. Bu. pecks gall. pints 


5—2—4—4—2— 8 


12 


— 


1 — ö ——ů (DVV 
1—2— 10— 20—80—3 20—940—5 120 
1—5— 10-40 —160—320—2560 
1i—2— 8— 32— 65— 572 
1— 4— 16— 32— 256 
1i—4—8— 64 


8. The leaſt Denominative Part of Long-meaſure is a 
Barley-corn well dried, and taken out of the Middle of the 
Ear, whoſe Table of Parts followeth. 


2 Barley-corns ? f1 Inch 
12 Inches r Fout 
5 oy A 1 Yard 
cet 9 Inches, br a U 

"Yard and a Quarter ax j El Eis. 

6 Feet E } Fathom 

s Yards and a Half t Pole, Perch, or Rod 
40 Poles or Perches 1 Furlon 


8 Furlongs 3 1 Englih Mile. 
And theretore, 
mile furl. poles Jar as ; inches Bar. corn 


1— 8 — e, ee 3— 12—3 
— — — — — —— 
— 8—3 2 O——[ 160 5 ˙80—63360— 1 y008g0 
N 220 —660— 7900 — 23760 

1— 54 —16 . —198— 594 

1 —_—_— 36 108 


1 3 


And 


Chap. 2. and Meaſures. 
And io ee the Vard, as alſo the Ell, is uſually di- 


vided into Quarters, and each Quarter into 4 Nails. 
Note alſo, That a Geometrical Pace 1s 5 Feet, and there 
are 1056 ſuch Paces in an Exgliſb Nile. | 
9. The Parts of the ſupertcial Meaſures of Land are 
ſuch as are mentioned in the following Table, via. 


A Table of Land Meaſure. J 
o Square Poles or v C1 Rood, or Quarter, of 
? * £83 an 9 8 
4 Roods E Cr Acre. 


By the foregoing Table of Land Meaſure, you are in- 
formed what a Pole or Perch is; and by this, that 40 ſquare 
Perches is a Rood. Now a ſquare Perch is a Superficies very 
aptly reſembled by a ſquare Trencher, every Side there- 
of being a Perch of 5 Yards and a Half in Length, 40 of 
them is a Rood, ang 4 Roods an Acre. So that a Super- 
ficies, that is 40 Perches long, and 4 Broad, is an Acre of 
Land, the Acre containing in all 160 ſquare Perches. 

10. The leaſt denominative Part of Time, is one Mi- 


nute, the greateſt Integer being a Year, from whence 1s 
produced this, 


Table of Time. 


1 Minute 1 Minute 

60 Minutes 1 Hour 

24 Hours 3 Ji Day natural 
7 Days F Ji Week 

4 Weeks 1 Month 

13 Months, 1 Day 6 Hours 1 Year, 


But the Year is uſually divided into twelve unequal 
Calender Months, whoſe Names, and the Number of Days 
they contain, are as follows, vis. 

So that the Year containeth 

Days Daysſz65 Days, and 6 Hours; but the 
22 31|Fuly 316 Hours are not reckoned, but 
ebruary 28| Auguſt 31 bnly every fourth Year, and then 
March 31\Septemb. 3o|there is a Day added to the latter 
1 zo October 31 End of February, and then it con- 
ay 31|Novemb. zotaineth 29 Days; and that Pear is 


June 30 [Decemb. 31 called Leap-Year, and containeth 
| [366 Days. | 


3 Of the Species, &c. Chap. 4. 


And here note, That as the Hour is divided into 60 under 
Minutes, ſo each Minute is ſub-divided into 60 Seconds, Ml Yards 
and each Second into 60 Thirds, and each Third into 60 3+ 
Four hs, &c. and di 

the tropical Year, by the exacteſt Obſervation of the ning 
moſt accurate Aitronomers, is found to be 365 Days, 5 Hand 


Hours, 49 Minutes, 4 Seconds, and 21 Thirds. reſpec 
et 

C H A P. III. togeth 

Of the Species or Kinds F Arithmetick, ! 


be termed either Natural, Artificial, Analytical, Wl togeth 
gebraical, Lineal, or Initrumental : But what we are make 
now to treat upon, rel.res to he ßngle Parts of Natural the ſa 
Arichmetick, ſo far as concerns Numeration; of which to the 
there are alſo four Kinds, viz. Addition, SubftraFion, add t 


T's" are ſeveral Species of this Art; and which may ¶ then! 
F 


Multiplication, and Diviſion, - _ 
CHA F. IV. the Pl; 

Addition ef whole Numbers, laying 

I. Ddition is the Reduction of two or more Numbers, ſands, 
of like Kind, together into one Sum or Total: 3. U ie 


Or, it is that by which diverſe Numbers are added toge- ¶ the W 
ther, to the End that the Sum or ILotal Value of them Numb 
all may be diſcovered. 4. 
The firſt Number in every Audition is called the Ad- eth Te 
dible Number; the other. the Nur ber or Numbers added; the E; 
and the Namber invented by the Audition, is called the to be 2 
Acer gate, or Sum, containing the Valve of the AAditian. ſo go 
he Collation of the Numbers, is the rizht placing the memb 
Numbers given reſpectively to each Denonuinarion, at d the of the 


Operation is the Artifcial adding of the Nuinters given Line 
together, in order to the finding out of the # ggregate or 2357, 
Sum. ö ſee in 

2. In Addition place the Numbers piven teſpectively then 1 
the one above the other, in ſuch fort, that the 1 xe De- $ are 
gree, Place, or Den (mination. may ft+11d in the ſame under 
Series, viz. Units under Units, Len- under | ene, tunes ded to 


under Hundreds, c. Pounds under Pounds, Stii'ngs WF 5 is 6 
u. Ge 


Chap. 4. Addition of, &c. 17 


under Shillings, Pence under Pence, c. Yards under 
Yards, Feet under Feet, &:. 

3. Having thus placed the Numbers given (as before) 
and drawn a Line under them, add them together, begin- 
ning with the lefler Denomination, viz. at the right 
Hand; and ſo on, ſubſcribing the Sum under the Line 
reſpectively: As for Example, 

et there be given 3352, 213, and 133, to be added 
together : I ſet the Units in each particular Number under 
each other, and ſo likewiſe the Tens under the Tens, &c. 
and draw a Line under them, as in the Margin ; 
then I begin at the Place of Units, and add them 3352 
together upwards ſaying 3 and 3 are 6, and 2 213 
make 8, which I ſet under the Line, and under 133 
the ſame Figures added together ; then I proceed 
to the next Place, being the Place of Tens, and 
add them in the ſame Manner as I did in the 
Place of Units, ſaying 3 and 1 are 4, and 5 are 9, which 
I likewiſe ſet under the Line reſpectively; then I go to 
the Place of Hundreds, and add them up as I did the other, 
ſaying, 1 and 2 are 3, and 3 are 6, which is allo ſet 
under the Line; and laſtly, I go to the Place of Thou- 
ſands, and becauſe there is no other Figure to add to the 
3. I ſet it under the Line in its reſpective Place, and fo 
the Work is finiſhed ; and I find the Sum of the 3 given 
Numbers to be 3698. 

4. But if the Sum of the Figures of any Series exceed- 
eth Ten, or any Numberof Tens, ſubſcribe under the fame 
the Exceſs above the Tens, and for every Ten carry one, 
to be added to the next Series towards the left Hand, and 
ſo go on till you have finiſhed your Addition; always re- 
membring, that how great ſoever the Sum of the Figures 
of the laſt Series is, 1t muſt all be ſet down under the 
Line reſpectively. So 3678 being given to be added to 
2357, I ſet them down as is before directed, and as you 
lee in the Margin, with a Line drawn under them, 


3698 


then I begin and add them together, ſaying 7 and 3678 

8 are 15, which is 5 ahove 10,- wherefore | ſet 5 2357 

under the Line, and carry 1 for the to to be ad- 

ded to the next Series, ſaying, t that I carried and 6035 

5 is 6, and 7 are 13, wherefore I tet down 3, , 
| an 


| 
4 
a 
1 
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þ 
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x 
q1 
U | 
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and carry 1 (for the Ten) to the next Serie: ; then I ſay, 
1 that I carried and 3 are 4, and 6 are 10, now, becauſe 
it comes to juſt 10, and no more, I ſet o under the Line, 
and carry 1 from the to to the next, and ſay, 1 that 1 
carried and 2 are 3, and 3 are 6, which 1 ſet down in 
its reſpective Place; thus the Addition is ended, and the 
Total Sam of theſe Numbers is found to be 6035. Several 
Examples of this Kind follow. 


. 354867 
Numbers to.) 573846 * | 
be addeo ) 585946 0 
347295 = 
Sum 2061864 

74864 | 45746 
Numbers to 9 4658 1 Numbers to 38F; 4 
be added 76483 |} be added 8437 
X 648400 923 
Sum 1939346 — 
Sum 92856 


5 If the Numbers given to be, added, are contained un- 
der divers Denominations, as of Pounds, Shillings, Pence, 
and Farthings; or of Tuns, Hundreds, Quarters, Pounds, 
&c. Then in this Caſe, having diſpoſed of the Numbers of 
each Denomination under other of the like Kind; begin- 


ning at the leaſt Denomination (minding how many of one 
Denomination do make an Integer in the next) and having 
added them up, for every Integer'ot the next greater De- 


nomination that you find therein contained, bear an Unit 
in Mind to be added to the faid next greater Denomination, 
expraſſing the Exceſs reſpe+ively under the Line; pro- 
ceed in this Manner until your Addition be finiſhed ; the 
following Example will make the Rule plain to the 


Learner. Thus theſe following Sums being given to be 


added, vis. 136 1. 135. 4d. 2 gra. and 79 4. Of» 
10 d. 3 qrs. and 33 J. 18 5. og d. 1 gr, alſo 15 J. og 5, 
05 d. o 4s. The Numbers being diſpoſed according to 
Order, will ſtand as in the Margin of the next Page. Then 
I begin at the Denomination of Farthings, and add them 


up, 
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up, 1 7. and 3 are 4 and 2 make 6. | 


Now I conſider that 6 Farthings are 1 . s. di. grs, 
Penny 2 Farthings ; wherefore I ſet 136—13—04—2 
down the 2 Farthings in its Place under 79—071—10—3 
the Line, and keep 1 in Mind to be ad- 33—18—09—1 
ded to the next Denomination of Pence: 15——09g—05,wg 
Then I go on, ſaying, 1 that I car- — — — 
ried and g are 6, and g are 15 and 265-09 —056—2 


10 are 25, and 4 are 29; now I 
conſider that 29 Pence are 2 Shillings and 5 Pence, the re- 
fore I ſet down 5 Pence in Order under the Line, and kee 
2 in Mind for the 2 Shillings to be added to the Shillings. 
Then I go on, ſaying, 2 that I carried and g are 11, and 18 
are 29, and ) are a , and 13 are 49; then I conſider that 
49 Shillings are 2 Pounds and g Shillings, wheretore I ſet 
the 9 Shillings under the Line, and carry the 2 for the 
2 Pounds to the next and laſt Denomination of Pounds ; 
and proceed, ſaying, 2 that I carried and 5 make 7, and 
3 are 10, and 9 are 19, and 6 are 25 ; then I ſet down 5, 
and carry 2 for the 2 Tens; and proceed, ſaying, 2 that 
I carry and 1 is 3, and 3 are 6, and 7 are 13, and 3 make 
16, and I ſet down 6, and garry 1 for the 10, and go on, 
ſaying, 1 that I carried and 1 are 2, which I ſet in its 
Place under the Lire, and the Work is finiſhed : and thus 
I find the Sum of the aforeſaid Numbers to be 265 J. 94: 
5 d. 24qrs, Here is another Example in the Operation, of 
which the Learner muſt have an Eye to the Table of Troy- 
Weight, The Numbers given are 38 J. J oz. 13 p. 0. 
18. gr. and 50 J. 10 02.106 p. w. 12 gr. and 42 L. 08 os. 
08 P. w. 16 gr. And in order to the Addition thereof, I 
place them as you ſee, and proceed to the Operation 
ſaying, 16 and 12 are 28, and 18 are 46; now becaule 
24 Grains make 1 Penny-weight, 46 | 


Grains are 1 Penny-weight, and 22 J. oz. p. w. gr. 


Grains, therefore | ſet down 22, and 38—07--1 3-18 
carry 1 for the Penny-weight, and 50—10—10—12 
5 make 6, and 10 are 16, and 13 42—08—0;,—16 + 


are. 29, which is one Ounce and 


9 Penny-weights. I ſet down 9 in 132—02—09—22 

its Place under the Line, and car- ? 

ry 1 to the Ounces, ſaying, 1 that I carry and 8 
7 . are 
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are 9; and 10 are 8 and 7 are 26, and becauſe 26 Ounces 
make 2 Pounds 2 Ounces, I ſe: down 2 for the Ounces, 
and carry 2 to the Pounds ; going on, 2 that I carry and 
2 are 4, and 8 make 12, that is 2 and go 1 ; then 1 I carry 
and 4 are 5, and 5 are 10, and 3 are 13, which I {et 
down as in the Margin, and the Work is finiſhed, and I 
find the Sum of the ſaid Numbers to amount to 132 16. 
2 0%. 9 p. w. 22 gr. The Way of proving theſe, or any 
Sum in this Rule, is ſhewed immediately after the enſuing 
Example. 


Audition of Englis Meaſure. 
. 


J. 3. d. grs. 5; .. 
436—03—05—1 48—15—11—1 
184—19—10—3 61 007-3 
768—17—04—2 18—00—05—3 
584—12—01—9 | 24—19—09—2 

1974—12—09—2 168—06—10—1 

| Addition of Troy-weig bt. 

(4 Ib. oz. p. w. gr. „ N. "08. 9, w, fr. 
15—057—13—1 2 145—09—2—18 
18 06 —04—20 726 —08—14— 10 
1119 —16—18 389—07—06—13 
09—04—10—22 83—10—16—20 
19—11—18—04 130 —00—10—72 
22—00—00—05  74—0J—15—00 
97—05—04—09 | 1550—08—16—0r 


Addition of Apothecaries Weights. © 


Ib. oz, dr, ſc. pr. Ib, oz. dr. ſc. gr. 
48—07—1—0—14 | 60—03—4—0—10 
74—05—5—2—10 48—10—6—0—14 
64 —10—7—1—16 |] 34—08—2—1—15 
17—08—1—0—11 18—11—2—2—11 
34—09—0—1—0g ; I 60—0J—I—2-15 
PO e ee 392 —5 81857 
240-05 —6—1—00 — 5 
358 —07—27—0—12 


Addi- 


* 
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32 156. 
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Addition of Averdupors Weight. 


Tun. C. grs. Ib. 
UE 
48—07—3—22 
60—11—1—17 
21—07—0—25 
I2——05,=0—21 


6 r 


218—0 5—0—26 


tb. on. dr. 
36—10—72 
22—0 ] — 73 
I 
15—04— 0 
20——10——09 


—— — tl 


106—03——00 


Addition of Liquid Meaſure. 


Tun. pipes. dd. gal. 
45— I— — 
7 — 117 

R 

12— 1— C56 

21— I— 1—178 


— 


8 


LY 


Chal. ar. buſh. pec. 
3 


+ T_T — 
LO ————_ 


2 * — 


_ 


137 —3—0 —:; 


Tun. hdd. gel. pts. 
F aaa” os. AIR. . 
12— 0—28— 
4 500 5 
52 3—422— 3 
17— —00— o 


3 I a, 


Addition of Dry Meaſure. 


| 


a. buſh, pec. gal. 
17— 3— 1 I 
HO 1— 3—0 
A 
40o— 2— O——1 
30o— 0— 3——0 


VIS —_— 


152— 5— 3—— 


Addition of Long Meaſure. 


grs. Nails 


E1Is grs. Nail. 
56— — 


0 0h =» Bw 


26 I 0 
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Addition of Chap. 4 
Addition of Land Meaſure. 


Acre Rood Perch | Acre Rood Perch 
1 2———1 86——36 
4 4 7 We ee 
JZ0—— 3 —2—28 
48—3— 0 60 — — 057 
28—ů — 604—2—08 
50 —3— 26 14—0—14 

— — — — 
— — 286——3—237 


The Er of Addition. 
6. Addition is proved after this Manner: when you 
have found out the Sum of the Number given, then ſepa: 
rate the uppermoſt Line ſrom the reſt, with a Stroke or 
Daſh of the Pen, and then add them all up again as you 
did before, leaving out the uppermoſt Line; and having 
ſo done, add the new-invented Sum to the uppermoſt Line 
you ſeparated, and if the Sum of thoſe two Vw be equal 
to the Sum firſt found out, then the Work is performed 
true, otherwiſe not, As for Example: Let us*prove the 
firſt Example of Addition of Money, whoſe Sum we find 
to be 265 J. 9s. 5d. 2 grs. and which we prove thus: 
Having ſeparated the uppermoſt Num- | 
ber from the reſt by a Line, as you 1. 5. d. ar. 
ſee in the Margin, then I add the 136 13 o4q 2 
ſame together again, leaving out the — 
- faid uppermoſt Line, and the Sum 79 o7 10 
thereof I ſet under the firſt Sum or 33 18 
true Sum, which doth amount to 15 og og 
128 J. 10 5s, ol d. o grs. then again I = 
add the new Sum to the uppermoſt 265 og og 2 
Line that before was ſeparated from — — — 
the reſt, and the Sum of thoſe two is 128 16 or © 
2651. og. og d. 2qrs. the ſame —— . 
with the firſt Sum, and therefore I 265 og og 2 
conclu-'2 that the Operation was right- 
ly performed. | | 
J. The main End of Addition in Queſtions reſolvable 
thereby, is to know the Sum of ſeveral Debts, Parcels, In- 
tegers, &c. ſomeQueſtions may be theſe that follow. 
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2ueſt. 1. There was an old Man, whoſe Age was re- 
vired ; to which he repl.2d, J have 7 Sons, having two 
| between the Birth of each other, and in the 44th 
Year of my Age my eldeſt Son was born, which is now 
the Age of the youngett. I demand, What was the old 
Man's Age. | 
Now to reſolve this Queſtion, firſt ſet down the 
Father's Age at the Birth of his firſt Child, which 4 
was 44 ; then the Difference between the Oldeſt and, 12 
the Youngeſt, which is 12 Years, and then the Age 44 
Of the Youngeſt, which is 44; and then add them 
all together, and their Sum is 100, the complete 100 
Age of their Father. 
Queſt. 2. A Man lent his Friend at ſeveral Times, theſe 
ſeveral Sums, viz. at one Time 63 J. at another Time 
o I. at another Time 48 J. at another Time 1567, Now 
defire to know how much was lent him in all ? 
Set the Sums lent one under another, as you ſeein 63 
the Margin, and the add them together, and you 


50 

will find their Sum to amount to 3177. which is the 48 

Total of all the ſeveral Sums lent, and ſo much is 156 

due to the Creditor. Es 
3 


| I 
Que. 3. There are two Numbers, the leaſt whereof 15 
40, and their Difference 14. 1 defire to 

know what is the greater Number, and alſo 40 
what is the Sum of them both? Firſt ſet 14 
down the leaſt, vis. 40 and 14, the Dif- — 
ference, and add them together, aud their 


f greateſt 54 
Sum is 54 {or the greateit Number ; then [ leaſt 40 
ſet 40 (the leaſt) under 54 (the greateſt) — 
and add them together, and their Sum is 94, Sum 94 


equal to the greateſt and leaſt Numbers. 


CHAP 


Chap. Ly 
HAF. V. 
Of Subſtraction of whole Numbers, 


Brat ion is taking of a leſſer Number out of a greater 
of a like Kind, whereby to find out a Third Num- 
ber, being or declaring the Inequaliry, Exceſs, or Diffe- 
rence between the Numbers given; or Subſtraction is that 
by which one Number is taken out of another Number 

ven, to the End that the Reſidue or Remainder may be 
| £206 which Remainder is alſo called the Reſt, Re- 
mainder, or Difference of the Numbers given, 

2. The Number out of which Su3/7ra#10n is to be made 
muft be greater, or at leaft equal with the other Number 
given; the higher Number is called the Major, and the 
lower, Minor ; and the Operation of Subſuract ion being 
finiſhed, the Reſt or Remainder is called the DiFerence of 
the Numbers given. - 

3. In Subſtract ion, place the Numbers given reſpective. 
ly, the one under the her, in ſuch Sort as like Degrees, 
Places, or Denominations may ſtand in the ſame Series, 
viz. Units under Units, Tens under Tens, Pounds under 
Pounds, &c. Feet under Feet, and Parts under Parts, &. 
This being done, draw a Line underneath, as in Addition, 

4. Having paced the Numbers given as is beſore di- 
rected, and drawn a Line under them, ſubſtract the lower 
Number (which in this Caſe muſt always be leſs than the 
Uppermoſt) out of the higher Number, and ſubſcribe the 
Difference or Remainder reſpectively below the Line, 

and when the Work is finiſhed, the 8 below the 

Line will give you the Remainder. 

As for Example, Let 364521 be given to be ſubſtracted 
from 795836, 1 let the leſſer under the greater as in the 


Margin, and draw a Line under them, then 


beginning at the right Hand, I fay, 1 out of. 6 798836 
and there remains 5, which I ſet in order under 364521 
the Line; then I proceed to the next, ſaying, ——— 
2 from 3 reits 1, which I note alſo under the 431315 


Line; and thus I go on till I have finiſhed the 


Work 
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Work; and then I find the Remainder or Difference to be 


431316. 


s. But if it ſo happen (as commonly it doth) that the 
lowermoſt Number or Figures is greater than the upper- 
moſt, then in this Caſe add ten to the uppermoſt Number, 
and ſubſtra& the ſaid lowermoſt Number from their Sum, 
and the Remainder place under the Line, and when you 
go to the next Figure below, pay an Unit, by adding it 
thereto for the ten you borrowed before, and ſubſtract that 
from the higher Number of Figures, and thus go.on till 
your Subſtraction be finiſhed. As for pop > vey; 437503 
de given, from whence it is required to ſubſtract 1 53824, 
{ diſpoſe of the Numbers as is before directed, and as you 
ſee in the Margin; then I begin, ſaying, 7 from 3 1 can- 
not, but (adding 10 thereto) I ſay 7 from 13 and there 
remains 6, which I ſet under the Line in order; 


then I proceed to the next Figure ſaying, 1 that 437503 
{ borrowed and 2 is 3 from © I cannot, but 3 153827 
from 10 and there remains 7, which I like- = 

wiſe ſet down as before ; then 1 that I borrowed 283676 


and 8 is g, from 5 I cannot, but g from 15 and 

there remains 6; then t borrowed and 3 is 4 from 7, and 
there remains 3; then 5 from 3 I cannot, but 5 from 13 
and there remain 8; then 1 borrowed and 1 are 2, from 
4, and there reſt 2 ; and thus the Work is finiſhed: After 
theſe Numbers are ſubſtracted one from another, the Ine- 
quality, Remainder, Exceſs, or Difference, is found to be 
283676. Examples for thy farther Experience may be 
theſe that follow. : | 


From 3469916 From 361597 


Take 738642 Take 5864 
Reſt 2731274 Reſt 355713 


6. If the Sum or Number to be ſubſtracted is of ſeveral 
Denominations, place the leſſer Sum below the greater, 
and in the ſame Rank and Order, as is ſhewed in Addition 
of the ſame Numbers; then begin at the right Hand, and 
take the lower Number out of the uppermoſt, if it be 
lefer ; but if it be bigger than the 12 then bor- 


row an Unit from the next greater Denomination, and 
| ': f turn 


Found, and turnigg i 7 55 
5 a 


6 Subfrafiion of Chap. 5 


turn it into the Parts of the leſs Denomination, and add and the 
thoſe Parts to the Uppermoſt, noting the Remainder belouſ 2» 28. | 
the Line; then proceed and pay one to the next Denomi-h ®* _ 
nation for that which you borrowed before, and proceed * 

in this Order till the Work be finiſhed. An Example e or Nu 


this Rule followeth: Let 17/5 J. 1 3 s. J d. 1 gr. be given * 15 
from whence let it be required to ſubſtract 57 J. 165. 03. and h 
2 fr. In order whereunto, I place the Numbers as you 
ſee in the Margin ; and thus I begin at the leaſt Denomi- 


nation, ſaying, -2 from r I cannot, therefore I borrow 
one Penny from the next Denomina- 


tion, and turn it into Farthings, which . . d. gr, as ſu} 
is 4, and adding 4 to 1, wich nn repai 
I fay, but a from 5, and there remain 57 16 03 2 at 7 
35 which I put under the Line; then — 11 4 
going on, I ſay, 1 that I borrow'd and 317 17 03 3 = 

3 is 4 from 7, and there reſts 3; then 12 


oing on, I ſay, 16 He z Leannot, but borrowing 1 how 
Fes: Fl Shillings, I add to it 13, and bety 


83] wherefore 1 Tay, 16 from 33 and there remains _ 
ch I ſet under the Line, and go on; ſaying, 7 that = , 
EESTTrow'd and 7 is 8, from 5 I cannot, but 8 from 15, 4 ad 
ER” and there remains 7; and the 1 that I borrowed and 5 is ws 
i 6, from 7 there =# & 1, and © from 3 reſts 3, and the = 
Work is done. And I find the Remainder or Difference p . 
to be 3171. 17. 03d. 3 qrs. T 
Another Example of Troy-werght, may be this, 1 85 
would ſubſtract 17 J. 10 . 11 p. w. 20 gr. from 24 J. 1 
Roar OO p. w. 08 gr. I place the thy 
" umbers accerding to the Rule, and /. oz. p. w. gr. n 
4 begin, ſaying 20 from 8 I cannot, 24 og oo 08 » 
a but I borrow 1 Penny- weight, which is 17 10 11 20 be 
24 Grains, and add them to 8, and * 
there are 32, wherefore I ſay 20 from 6 o6 08 12 70 
32 reſt 12, then 1 that 1 borrowed ” 
and 11 is 12, from oo 1 cannot, but 12 from 20 (borrow- 
ing an Ounce, which is 20 Penny-weight) and there re- B 
. main 8, then 1 that I borrowed and 10 is 11, from 51 P 
Cannot, but 11 from 17, and there reit 6; then 1 that 1 
borrowed, and 7 is 8, from 4 I cannot, but 8 from 14 5 


and 
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and there reſts 6; then 1 that I borrowed and 1 is- 2, from 
2, and there reſts nothing; ſo that | find the Remainder 
or Difference to be 61. 6 0%, 8 p. w. 12 fr. 25 
* many times happeneth that you have many Sums 
or Numbers to be ſubſtracted from one Number, as ſuppoſe 
a Man ſhould lend his Friend a certain Sum of Money, 
and his Friend hath paid him part of his Debt at ſeveral 
Times, then before yuucan conveniently know what is ſtill 


owing, you are to add the ſeveral Numbers or Sums of 


Payment together, and ſubſtract their Sum from the whole 


Debt, and the Remainder is the Sum due to the Creditor z 
as ſuppoſe A lendeth to B 564 J. 16s. 10 d. and B hath 
repaid him 79 J. 16s. 8d. 

at one Time, 163 /. 18 5. 1 


11 d. at another Time, and Lent 584 16 10 
241 J. 155. 8 d. at another — — 
Time; and you would know Paid at 59 16 o8 
how the Accompt ſtandeth ſeveral } 16 18 17 
between them, or what is Payments. C241 15 08 
more due to A. In order — 
whereunto I firſt ſet down Paid in all 485 11 oz 


the Sum which A lent, and — — 
draw a Line underneath it, Remain 79 o5 07 
then under that Line I ſet 
the ſeveral Sums of Payment, as you ſee in the Margin 
and having brought the ſeveral Sums of Payment into one 
Total by the 5th Rule of the fourth Chapter foregoing, I 
find their Sum amounteth to 485 7. 115. 3 d. which I 
ſubſtract from the Sum firſt lent by A, by the 6th Rule of 
this Chapter, and I find the Remainder to be 79 J. 55.70, 
and ſo much is {till owing to A. | 

When the Learner hath good Knowledge of what hath 
been already delivered in this and the foregoing Chapters, 
he will with Eaſe underſtand the Manner of working the 
following Examples. | 

Subſtration of whole —— 


J. 92340 d, 5. d, 775. 
Borrowed 374 10 03 700 10 11 2 
Paid 156 21 KA n 
Remain 294 14 04 694 06 11 3 

N C'2 Borrowed 


Subtration of Apothecartes 


28 Subfratftion of Chap. 5 
J. „ „ „ & 976% 
Borrowed 1900 OO oo 511 03 oo o 
Paid 19 oo o6 | tr 13 0 1 
Remain 980 19 06 699 o 11 3 
4. 1. d. e.. 
Borrowed 3300 0 00 o 
f 170 10 oo © 
Paid at ſeveral 1 
Payments 590 3 O4 3 
E 13-04: 02-3 
Paid in all 1195 12 02 1 
2 Remain due 2104 © 37 
Sulſßract ion of le rag 
Jh, oz. p. w. gr. 
Bought 174 00 13 Oo 
Sold 78 04 16 15 
Remain 95 07 16 og 
4b. 0%. p. w. gr. 
Bought 470 10 13 00 
Go oo 00 00 
36 10 19 — 
16 07 o © 
Sold at ſeveral Times 3 04 00 00 
$5 148-2023 
23 0 o 00 
Sold in all 245 10 057 5 
Remain unſold 225 oo og 17 


Werg ht. 


3h. oz. dr. ſc. gr. 1b, oz. dr. fe. gr. 
Bought 12 04 3 © 80 | 20 00 1 © 07 
Sold 1 10.700 „ 
Remain 63 11 x 1 05 {| og 11 7 0 15 


SubtraFton 


A ers & TD 


Chap. 5. 

C. grs. II. 
Bought 35 0 15 
Sold 16 1 20 


— — 
— — 


Remain 18 1 23 
Subtraftion of 


tu. hdd. gal. 
Bought 4o 1 30 
Sold . 


Remain 23 3 53 


Subſract ion of Dey Meaſure. 


chal. grs. buſh. p. 
Bought 100 - o 0 © 
Sold 8 :3 
Remain 45 2 3 1 


Subſtration of Lon Meaſure. - 


yds. grs. mls. 
Bought 160 © 0 
Sold e 


——_—— 


w—_ 


Reman 98 
Subtratton of 

acres rood perch 

Bought 140 2 13 
Sold 3 11 


_— * 


Remain 69 3 01 


; The Proof of Subſtraction. 
8. When your Subſtraction is ended, if you defire to 


E the Work, whether it 
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Subſtract ion of Averdupois-werght. 2" 


tu. C. gra. 1b. oz. dr. 
5 O 1 10 10 15 


3 1 -.r:::10- og 1s 
1 09 3 22 Ot. 02 
Liquid Meaſure: | 


tu. ddt. gal, pints. 
W 
„ 


. & 


cha. grs. buſb. pec. 


F 
r 
3 


yds.. qrs. nails, 


|. I 
'Þ 7 3 
3 iy K 


Land Meaſure 

acres rood perch 
600 o oo 
0 


545 3 24 


be true or no; then add the 


emainder to the minor Number, and if the Aggregate or 
theſe two be equal to the major Number, then is your O- 
eration true, otherwiſe falſe ; Thus let us prove the firſt 
xample of the fifth Rule of this Chapter; where after 
Subſtraction is ended, the Numbers ſtand as in the Margin, 


the 
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the Remainder or Difference being 283676. 

Now to prove the Work, I add the ſaid Re- 437503 
mainder 283676 to the Minor Number 1 53827 153827 
by the fourth Rule of the foregoing Chapter, and 
I find the Sum or Aggregate to be 437503, e- 283676 
qual to the major Number, or Number from — 
whence the lefler is ſubſtracted. Behold the 437503 
Work in the Margin. | 

The Proof of another Example may be the firſt of the 
Sth Rule of this Chapter, where it is required to ſubſtract 
$7 7. 16s. 3 d. 2qrs. from 375 J. 135. 7d. 1 gr. and 

y the Rule I find the Remainder to be 317 J. 17. oz d. 
3 4. Now to prove it I add the 
jaid Remainder 317. 11s. og d. IJ. s. d. grs, 
3 qrs. to the minor Number 572. 375 13 of 1 
165. oz. d. 2 gs. and their Sum is 57 16 03 2 
375 l. N 3. 7d. 1 g. equal to the 
major Number, which proves the 317 17 og 3 
Work to be true; but if it had hap- — — 
ered to have been either more or 375 13 07 1 
eſs than the ſaid major Number, then 
the Operation had been falſe. 

9. The general Effect of Subſtraction, is to find the 
Ditterence or Exceſs between two Numbers, and the Reſt 
when a Payment 1s made in Part of a greater Sum, the 
Date of Books printed, the Age of any Thing, by know- 
ing the preſent Year, and the Year wherein they are made, 
created, or built, and ſuch like. 

The Queſtions appropriated to the Rule, are ſuch as 
follow. | 

veſt, What Difference is there between one Thing of 
fag. ect long, and another of 66 Feet long ? 
Io reſolve this Queſtion, I firſt ſet down the 
major or greater Number 125, and under it the mi- 125 
nor or leſſer Number 66, as is directed in the third 66 


Rule of this Chapter, and according to the ſourt 


Rule of the ſame, 1 ſubſtract the Minor from the 59 


Major, and the Remainder, Exceſs, or Difference 


I find to be 59. See the Work in the Margin. 
Que. 2. A Gentleman owed a Merchant 365 J. where- 
of he hath paid 278 J. what more doth he owe? Y 
| 0 


FP 
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Whole Numbers. J 
To give an Anſwer to this Queſtion, I firſt ſet 


down the Major Number 365 J. and under it Iplace 365 


278 the minor, and ſubſtract the one from the other, 278 
whereby I diſcover the Exceſs, Difference, or Re- 
mainder, to be 87; and ſo much is ſtill due to the 87 
Creditor, as per Margin. 

Nueſt. 3. An Obligation was written, a Book printed, 
a Child born, a Church built, or any other T hing made 
in the Year of our Lord 1572, and now we ac- 
count the Year of our Lord 1687, the Queſtion is 168 
to know the Age of the ſaid Things; that is, 1572 
How many Years are paſſed fince the ſaid Things —— 
were made? I ſay, if you ſubſtract the lefler Num- 115 
ber 1572, from the greater 1687, the Remainder 
will be 115, and ſo many Years are paſſed ſince the 
Making of the ſaid Things; as by this Work in the Mar- 

in. | 
: Queſt. 4. There are three Towns lie in a ſtraight Line, 
viz. London, Huntingdon, and York, now the Diſtance 
between the fartheſt ot theſe Towns, v:z. London and York, 
is 151 Miles, and from London to Huntingdon is 49 Miles. 
I demand how far it is from Huntingdon to York ? 

To reſolve this Queſtion, ſubſt ract 49 the Diſtance 151 
between London and Huntingdon, from 151, the Di- 49 
ſtance between London and York, and the Remainder —— 
is 102, for the true Diſtance between Huntingdon 102 
and York, See the Work in the Margin, 


CHAP. VI. 


Of Multiplication of whole Numbers, 


Ultiplication is performed by two Numbers of 

like Kind, for the Production of a Third, which 
ſhall have ſuch Reaſon to the one, as the other hath to the 
Unit, and in Effect is a moſt brief and artificial Compound 


Addition, of wo” equal Numbers of the like kind into 
U 


one Sum. Or, Multiplication is that by which we multi- 
ly two or more Numbers, the one into the other, to the 
End that their Product may come forth, or be diſco- 


vered. 
. C 4 x. Or 


by any other, ſo often as there are 
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Or, Multiplication is the Increaſing of any one Number 
Units in that Number, 
by u hich the other is increaſed ; or by having two Num- 
bers given to find a Third, which ſhall contain one of the 
Numbers as many times as there are Units in the other. 
2. Multiplication hath three Parts. Firſt, the Multi. 
runs or Number to be multiplied. Secondly, the 
ultiplier, or Number given by which the Multiplicand 
is to be multiplied. And thirdly, the Product or 
Number produced by the other two, the one being 
multiplied by the other; as if 8 were given to be 
multiplied by 4, I ſay 4 times 8 is 32 ; here 8 is the 
Multiplicand, and 4 is the Multiplier, and 32 is the 
Product. | 
3- Multiplication is either Single, by one Figure; or 
Compound, that conſiſts of many. | 
Single Multiplication is ſaid to conſiſt of one Figure, be- 
cauſe the Multiplicand and Multiplier conſiſts each of them 
of a Digit, and no more; fo that the greateſt Product that 
can ane by Single Muitiplication is 81, being the Square 
of g, and Compound Multiplication is faid to conſiſt of 


2 | + a 


many Figures, becauſe the Multiplicand or Multiplier con- 


{it of more Places than one; as if I were to multiply 436 


by 6: It is called Compound, becauſe the Multiplicand 


436 is of more Places than one, vi. 3 Places. 

4. The Learner ought to have all the Varieties of Sis- 
gle Multiplication by Heart, before he can well proceed 
any farther into this Art, it being of moſt excellent Uſe, 
and none of the following Rules in Aritbmetict, but what 
have a principal Dependance thereupon, which may be 
learnt by the followifig Table. 
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[TATE 
— 2 4:1 61.81 10.] 12316 26 | 18] 
| 6| 91 | 5 27 24 21 | 
IEA ALA ENEATN ES 
NN 
"6 | 12 | 18 | 24 o | 36 | 42 | 48 84 
L 
Ie Ae ; 
—T|i8 [27 | 36 [as [5 (63 nn (ur 


The Uſe of the preceding Table is this: In the upper- 
moſt Line or Column you have expreſſed. all the Digits 
from 1 to 9; and likewiſe beginning at 1, and going dow n- 
wards in the fide Column, you have the ſame; ſo that if 
you would know the Product of any two ſingle Numbers 
multiplied by one another, look for one of them (which 

u pleaſe) in the uppermoſt Column, and” for the other 
in the fide Column, and running your Eye from each 
Figure along the reſpective Columns in the common An- 
gle (or Place) where theſe two Columns meet, there is 
the Product required. As for Example, I would Know 
how much is 8 times 7; Firſt I look for 8 in the upper- 
moſt Column, and 5 in the fide Column; then do east . 
my Eye from 2 the Column downwards from the 
ſame, and likewiſe from ) in the ſide Column, I caſt my 
Eye from thence toward the right Hand, and find it to 
meet with the firſt Column at 56, ſo that I conclude. 56 to 
be the Produ required, &c. B* 

5. In Compound Multiplication, if the Multiplicand 
conſiſts of - many Places, and the Multiplier of but one 
Figure; firft ſet Jown the Multiplicand, and under it 
placethe Multiplier in the Place of Units, and draw a Line 
underneath them, begin then, and multiply the Multiplier 
into every particular Figure of the Multiplicand, beginning 
at the Place of Units, and fo proceed towards the Leit 
Hand, ſerting each particular Product under the Line, in 
order as you proceed; but a any of the- Froducis e- 


5 cc. d* 


Tul- 
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ceed 10, or any Number of Tens, ſet down the Exceſs, 
and for every 10 carry an Unit to be added to thenext 
Product, always remembring to ſet down the total Product of 
the laſt Figure; which Work being finiſhed, the Sum or 
Number placed under the Line ſhall be the true and total 
Product required, As for Example, I would multiply 
4.76 by 6 : Firſt ſet down 478, and underneath it 6, in the 
Place of Units, and draw a Line underneath them, as in the 
Margin; then I begin, ſaying, 6 times 8 is 48, 
which is 8 above 4 Tens, therefore I fet down 8 478 
(the Exceſs) and bear 4 in Mind for the 4 Tens ; 6 
then I proceed, ſaying, 6 times 7 is 42 and 4 — 
that I carry'd is 46, I then ſet down 6 and carry 4, 2868 
and go on, ſaying, 6 times 4 is 24, and 4 that I car- 
ried 15 28, and becauſe it is the Jaſt Figure, I ſet it all 
down and ſo the Work is finiſhed, and the Ptoduct is 
found to be 2868, as was required. 
6. When in Compound Multiplication, the Multiplier, 
conſiſteth of diverſe Places, then begin with the A aq 
in the Place of Units in the Multiplier, and multiply it 
into all the Figures of the Multiplicand, placing the Pro- 
duct below the Line, as was directed in the laſt * 3 
then begin with the Figure of the ſecond Place of the Mul- 
tiplier, vis. The Place of Tens, and Multiply it likewiſe 
into the whole Multiplicand (as you did the firſt Figure) 
placing its Product under the Product of the firſt Figure 
do in the ſame Manner by the Third, Fourth, and Fifth, 
Sc. until you have multiplied all the Figures of the Mul- 
tiplier particularly into the whole Multiplicand, ſtill placing 
the Product of each particular Figure under the Product of 
its preceding Figure; herein obſerving the following 
Caution, 
Ia the placing the Product of each par- A Caution. 
ticular Figure of the Multiplier, you are not 
to follow the 2d Rule of the 4th Chapter, viz. to place 
Units under Units, and Tens under Tens, &c. but to 


place the Figure or Cypher in the place of Units of 


the ſecond Line under the ſecond Figure or Place of 
Tens in the Line above it, and the Figure or Cypher in 
the Place of Units in the third Line under the Place of 
Lens in the ſecond Line, Ic. obſerving this Order till 


you 
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you have finiſhed the Work, ſtill placing the Figure of 
every Line or Product under the ſecond Figure or Place of 
Tens in that which was above it, and having ſo done, draw 

a Line under all theſe particular Products, and add them 

together ; ſo ſhall the Sum of theſe Products be the total 
Product required. 

As if it were required to multiply 764 by 2, 1 ſet them 
down the one under the other, with a Line drawn under- 
neath them; then I begin, ſaying 7 times 4 is 28, then 
] ſet down 8 and carry 2; then I ſay, 7 times | 
6 is 42, and 2 that I carried is 44, that is 4 and go 764 
4; then 7 times 7 is 49, and 4 that I carry is 27 
53, which I ſet down, becauſe I have not ano- 
ther Figure to multiply; thus I have done with 5348 
the J, then I begin with the 2, ſaying, 2 times 4. 1528 
is 8, which 1 ſet down under (4) the ſecond Fi- 
gure or Place of Tens in the Line above it, as you 20628 
may ſee in the Margin; then I proceed, ſaying, 

2 times 6 is 12, that is 2 and carry 1; then 2 times 7 is 
14, and 1 that I carry is 15, which I ſet down, becauſe it is 
the Product of the laſt Figure; ſo the Product of 164 by 
7 is 5348, and by 2 is 1528, which being placed the 
one under the other, as before directed, as you ſee in the 
Margin, and a Line drawn under them, and they added 
together reſpectively, make 20628, the true Product re- 
quired, being equal to 24 times 764. | 

Another 8 may be this; Let it be required to 
multiply 5486 by 465, I diſpoſe of the Multiplicand and 
Multiplier according to the Rule, and begin 
multiplying the firſt Figure of the Multiplier, 5486 
which is (5) into the whole Multiplicand, 465 
and find the Product is 27439 then I pro- 
ceed, and multiply the ſecond Figure (6) of the 27430 
Multiplier into the Multiplicand, and find the 32916 
Product to amount to 32916, which is ſubſeri- 21944 
bed under the other Product reſpectively ; a 
then do I multiply the third and laſt Figure 25 5 
(J) of the Multiplier into the Multiplicand, | 
and the Product is 21944, which is likewiſe | 
placed under the ſecond Line reſpectively; then I draw 
a Line under the ſaid Product being placed the one. under 

a 12 
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the other according to Rule) and add them together, and i and th 
the Sum is 2550990, the true Product ſought, being e. 32000 


qual to 5486 times 465, or 465 times 5486. 8. 1 

More Examples in this Rule are theſe following, ani 

N Tas} * Notice 

3877785 38404548 true f 

1292595 57606822 gure a 

3916055 25603032 theref 

1123460 44805 306 liert 

— 19202274 Figur 
2041869235 — _ Place 

240002821968 of yo 

Compendium in Multiplication. e be 

7. Although the former f 4000 
Rules are ſufficient for all Si numeris prepoſitis u- by 7 

Caſes in Multiplication, yet mus vel uterque adiunctos ha- negle 

becauſe in the Work of Seat ad dextram circulos, o- * of 
Multiplication many times miffis crrculis fiat ipſorum Ader 

reat Labour may be ſaved, namerorum multiplicatio, & Mult 

i ſhall acquaint the Learner ſao demum tot inſuper in- Prod! 
with ſome Compendiums tegrorum loci accenſeantur by 7 

in order thereunto, viz, If quot. ſunt omiſi circuli in ther, 


the Multiplicand or Multi- a«troque faFore. Claui, Mat. Othe 

plier, or both of them end c. 4. 3. 

with Cyphers then in your 

multiplying you may neglect the Cyphers, and i 
e 


only the ſignificant Figures, and to the Product of tho — 
ſignificant Figures, add ſo many Cyphers as the Numbers 8 
given to be multiplied did end with; that 1965 
N 15, annex them on the right Hand of the ſaid 3 2000 e 
n Product, fo ſhall that give you the true Pro- 4300 197. 
duct required. As if I were to multiply 
32000 by 4300, I ſet them down in order 96 9 
to be multiplied, as you ſee in the Margin; 128 Cyp 
but neglecting the Cyphers in both Num- - Cyp 
bers, I only multiply 32 by 43, and the 137600000 the 
Product I find to be 1396, to which I an- you 
nex the 5 Cyphers in the Multiplicand and Multiplier, and 


and 
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„ and and then it makes 137600000 for the true Product of 
nge: 32000 by 4300. | 
8. If in the Multiplier, Cyphers are placed between 
ſignificant Figures, then 
. multiply only by the ſigni - Si internedio multipli. 
ficant Figures, neglecting the cantis loco circulus fuerit, 
Cyphers; but here ſpecial 7/le negligitur. Alſted. c. G. 
Notice is ta be taken of the De Arithm, 5 
true placing of the firſt Fi- N 
gure after the Neglect of ſuch Cypher or Cyphers; and 
therefore you mutt obſerve in what Place of the Multi- 
lier the Figure you multiply by ſtandeth, and ſet the firſt 
Figure of that Product under the ſame 


Place of the Product of the ſame Figure 371 568 
of your Multiplier : As for Example, Let 40007 
it be required to multiply 391568 b 
: 40007. Firit I multiply the Multiplican 2.600976 
pe by 7, and the Product is 2600996 z then 1486272 
gs neglecting the Cyphers I multiply by 4, — — 
{Ker and that Product is 1486272 3 now Icon- 14865 320979 
1 0 fider, that 4 is the 5th Figure in the 


> Multiplier, therefore I place 2 (the firſt 2 2 of the 
In Product by 4) under the 5th Place of the firſt Product 
by 7, and the reſt in order, and having added them toge- 
VI ther, the total Product is found to be 14865320976, 
ak Other Examples in this Rule, are theſe following. - 


327586 786437 
1 6030 | 20604 
poſe — — 
bers 9827580 31457484 
1965516. X 47186226. 
| — — 15728742. 
BE I 80 — — 
S | 9753435 6 
9. If you are to multiply any Number by an Unit with 
Cyphers, as by 10, 100, 1000, &. then annex ſo many 
— Cyphers before the Multiplicand, and that Number when 
doo the Cyphers are annexed, is the Product required. As it 
: you would multiply 428 by 100, annex 2 Cyphers to 428, 
ter, and it is 42800, ic it were required to multiply 102, by 
and | 8 Bd 10000, 


0 
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10000, annex 4 Cyphers, and it gives 1020000 for the 


Product required. Some 
The Proof of Multiplication. 24 


ro. Multiplication is proved by Drvifion, and to ſpeak MW Groui 
Fruth, all other Ways are falſe (according to Friſius) and An 
therefore it will be neceflary in the firſt Place to learn Di- Leng 
viſion, and by that to prove Maltiplication. There are OM 
ſome other Ways uſed indeed, but on a ſtrat Examen, MW Men, 
there is not one in a Thouſand of their Products right; ¶ that E 
therefore I omit them, the Pr 

11, The general Effect of Multiplication is contained in N. 
the Definition of the fame, which is to find out a thid 9 1h 
Number, ſo often containing one of the two given Num- 9, th 
bers, as the other containeth Units. 2 

The ſecond Effect is, by having the Length and Breadth or co: 
of any Thing (as a Parallelogram or long Plain) to find MW or M. 
the ſuperficial Content of the ſame, and by having the ſu- to 16 
perficial Content of the Baſe, and the Length, to find out Qu 
the Solidity of any Parallelopipedon, Cylinder, or the: MW Moni 
ſolid Figures. | Serva 

The third Effect is, by the Contents, Price, Value, duct 
Buying, Selling. Expence, Wages, Exchange, Simple Inte- Nu 
reſt, Gain or loſs of any one Thing, be it Money, Mer: Hour 
chandize, c. to find out the Value, Price, Expence, W tute t 
Buying, Selling, Exchange, or Intereſt of any Number of che 6 
Things of the like Name, Nature, and Kind, Year, 

The fourth Effect (is not much unlike the other) by the this s 
Contents, Value, or Price of any one Part of any Thing will | 
denominated, to find the Contents, Value, or Price of the 
whole Thing, all the Parts into which the whole is divi- 
ed, multiplying the Price of one of thoſe Parts. 

The fitth Effect is, to aid, to compound, and to make 
other Rules, as chiefly, the Rule of Proportion, called the 
Golden Rule, or Rule of Three; alſo by it, Things of one 
Denomination are reduced to another. 

If you multiply any Number of Integers, to the Price 
of the Integer, the Product will diſcover the Price of the 
(pony, or Number of Integers given. 

n a Retangular Solid, if you multiply the Breadth ot 
the Baſe by the Depth, and that Product by the Length 
the laſt Product will diſcover the Solidity or Content ct 
the ſame Solid. | Som 


J, 6. 
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Some Queſtions proper to this Rule, way be theſe following; 

Queſt. 1. What is the Content of a ſquare Piece of 
Ground, whoſe Length is 28 Perches, and Breadth 139 

Anſwer, 364 ſquare Perches; for multiplying 28 the 
Length by 13 the Breadth, the Product is ſo much. 

Aue. 2. There is a ſquare Battle whoſe Flank is 47 
Men, and the Files 19 Deep, what Number of Men doth 
that Battle contain? Facit. 893; for multiplying 44 by 19, 
the Product i; 893. 

Queſt, 3. If any one Thing colt 4 Shillings, what ſhall 
g Things coſt? Anſw. 36 Shillings; for multiplying 4 by 
9g, the Product is 36. | 

We 4. If a Piece of Money or Merchandize be worth 
or colt 15 Shillings, what ſhall 19 ſuch Pieces of Money 
or Merchandize coſt? Facit. 323 Shillings, which is equal 
to 161. 35. | 

uf, 5. If a Soldier or Servant get or ſpend 14 5. per 
Mat — 5 is the Wages or Charges of Golden os 
Servants for the ſame Time? Multiply 49 by 14, the Pro- 
duct is 686 5. or 34 7. 65. for the Anſwer. 

Queſt. 6. If in a Day there are 24 Hours, how many 
Hours are there in a Year, accounting 365 Days to conſti- 
tute the Year? Facit. 81560 Hours; to which if you add 
the 6 Hours over, and above 365 Days, as there is in a 
Year, then it will be 8766 Hours; now if you multiply 
this 8766 by 60, the Number of Minutes in an Hour, it 
will produce 525960, the Number of Minutes in a Year, 


CHA P. VII. 
Diviſion of whole Numbers. 


® Ivi/ion, is the ſeparating or parting of any Num- 
ber or Quantity given, into any Part aſſigned, 

er to find how often one Number is contained in another 
or from any two Numbers given, to find a third that ſhalt 
conſiſt of ſo many Units, as the one of thoſe two Num- 

bers given is comprehended or contained in the other. 

2. Diviſion hath 3 Parts or Numbers remarkable, 
vis. Fuſt, the Dividend; 2dly, The Diviſor ; 1 
The 
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The Quotient. The Dividend is the Number given to be 
parted or divided. The Diviſor is the Number given, by 
which the Dividend is divided, or it is the Number which 
ſheweth how many Parts the Dividend is to be divided into. 
And: the Quotient is the Number produced by the Divi- 
ſion of the two given Numbers the one by the other. 

So 12 being given to be divided by 3, or into three equal 
Parts, the . will be 4; for 3 is — IN 12 
four times, where 12 is the Dividend, and 3 is the Diviſor, 
and 4 1s the Oe | | 

3. In Diviſion ſet down your Dividend, and draw a 
crooked Line at each End of it, and before the Line at the 
left Hand place the Diviſor, and behind that on the right 
Hand place the Figures of the Quotient, as in 
the 3 where it is required to divide 12 3) 12(4 
by 3; Firſt, I ſet down 12 the Dividend, and 
on each Side of it, do I draw a crooked Line, and before 
that on the left Hand do I place 3 the Diviſor; then do 
I ſeek how often 3 is contained in 12, and becauſe I find 
it four times, 1 put 4 behind the crooked Line, on the 
right Hand of the Dividend, denoting the Quotient, 

4. But if, when the Diviſor is a ſingle Figure, the Divi- 
dend conſiſteth of two or more Places, then having placed 


them for the Work (as before directed) put a- Point un- 


der the firſt Figure of the leſt Hand of the Dividend, pro- 
vided it be bigger than (or equal to) the Diviſor, but if 
it be leſſer than the Diviſor, then pat a Point under the 
ſecond Figure ſrom the left Hand of the Dividend; which 
Figures, as far as the Point goeth from the left Hand, are 
to be reckoned by themſelves, as it they had no Dependance 
upon the other Part of the Dividend: And tor Diſtinction 
ſake may be called the Dividual; then ask how often the 
Diviſor is contained in the Dividual; placing the Anſwer 
in the Quotient; then multiply the Diviſor by the Figure 
that you placed in the Quotient, and ſet the Product there- 
of under yuur Dividual, then draw a Line under the Pro- 
duct, and ſubſtract the ſaid Product from the Dividuah 
rr. the Remainder under the ſaid Line; then put a 

oint under the next Figure in the Dividend, on the right 
Hand of that to which you put the Point before, 2 

' aw 


tainec 
more 
tient, 
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draw it down, placing it on the right Hand of the Remain- 
der which you found by SubfraFron ; which Remainder 
with the ſaid Figure annexed before it, ſhall be a new Di- 
vidual ; then ſee again how often the Diviſor is contained 
in this new Dividual, and put the Anſwer in the Quotient - 
on the right Hand of the Fe which you put there be- 
fore ; then multiply the Diviſor by the laſt Figure that you 
ut in the Quotient, and ſubſcribe the Product under the 
Dividual, and make Subſtraction, and to the Remainder 
draw down the next Figure from the grand Dividend (ha- 
ving firſt put a Point under it) and put it on the Right 
Hand of the Remainder for a new Dividual as before, 
and proceed thus till the Work is finiſhed, Fo 
Obſerving this general Rule in all Kinds of Divz/on. 

Firſt, to ſeek how often the Diviſor is contained in the 
Dividual; then (having put the Anſwer in the 5 
multiply the Diviſor thereby, and ſubſtract the Product 
from the Dividual. An Example or two will make the 
Rule plain. Let it be required to divide 2184 by 6. I 
diſpoſe of the Numbers given as is before directed, and as 
you ſee in the Margin; in order to the 

Work, then becauſe 6 the Diviſor is more 6) 2184 (3 
than 2 the firſt Figure of the Dividend, I 

ut a Point under 1 the ſecond Figure, : 
which makes the 21 for the Dividual, then do I ask how 
oſten 6 the Diviſor is contained in 21, and becauſe I can- 
not have it more than 3 times, I put 


in the Quotient, and thereby do I multiply 6) 2184 (3 
the Divitor (6) and the Product is 18, , 
which I ſet in order under the Dividual, 18 
and ſubſtract it thereſrom, and the Re- — 


mainder (3) I place in order under the 3 

Line as you ſee in the Margin. 65) 2184(36 
Then do I make a Point under the next ths 

Figure of the Dividend, being 8 and 18 

draw it down, placing it before the Re- - 

mainder 3, ſo have J 38 for a new Divi- 38 


dual, then do 1 ſeek how often 6 is con- 36 
tained in 38, and becauſe I can't have it — — 
more than 6 times, I put 6 in the Quo- 2 


tient, and thereby do I multiply the Diviſor 6, and the 


Pro- 
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Product (36) I put under the Dividual (38) and ſubſtract 

it therefrom, and the Remainder 2 I put under the Line, 
as you ſee in the Margin. 

hen I do put a Point under the next (and laſt) Figure 

of the Dividend (being 4) and draw it down to the Re- 

mainder 2, and putting 1t on the Right Hand thereof, it 

maketh 24 for a new Dividual; then I 

ask how often 6 is contained in 24, and 6)2184(364 

the Anſwer is 4, which I put in the Quo- GT. 


tient, and multiply the Diviſor (6) thereby, 18 

and the Product (24) I put under the — — 

Dividual (24) and ſubſtract it therefrom, 38 

and the Remainder is (o); and thus the 36 Many 

Work is finiſhed, and I find the Quotient — the Div 

to be 364, that is 6 is contained in 2184, 24 ample, \ 

juſt 364 times, or 2184 being divided into 24 tient wa 

G equal Parts, 364 is one of thoſe Parts. — ended : 
(o) mainder 


treat of 
And ! 
ny T hi 
lor othe 


Again, If it were required to divide 2646 by 7, or ins 
to 7 equal Parts, the Quotient will be found to be 378, as 
by the following Operation appeareth, 


7) 2646 (378 


97346 
21 1 
— a 72 
54 * 
49 
— 8 
56 ay 
56 66 
O0 — 
| 24 
So if it be required to divide 946 by 8, the Quotient 24 
will be found to be 118, and 2 remaining after Diviſion — 
is ended. The Work followeth : 0 @ 
; | 6. Bl 
den chi 
9 ; lend fo 
"hy put 


9) 946 
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tract 
Line, 80 946 222 
| 8 
gure — 
e- 
df, it '$ 
(364 66 
of 64 
2 (2) 


Many Times the Dividend cannot exactly be divided by 


— the Diviſor, but ſomething will remain, as in the laſt Ex- 
| ample, where 946 was given to be divided by 8, the Quo- 
| tient was 118, and there remained 2 after the Diviſion was 
— ended: Now what is to be done in this Caſe with the Re- 
| mainder, the Learner ſhall be taught when we come to 
Ir ine Ireat of the Reducing (or Reduction) of Fractions. 

8, az And here note, That if after your Diviſion is ended, 
ny Thing do remain, it mult be lefler nome coat Diviſor ; 
lor otherwiſe your Work is not rightly performed. 

Other Examples are ſack as follows. 
arent ine 
72 9 
14 47 
8 45 
66 45 
64 18 
— — 
24 78 
tient 24 72 
(0) | (6) 


6. But if the Diviſor conſiſteth of more Places than one, 

hen chuſe ſo many Figures from the left Side of the Divi- 

lend for a Dividual as there are Figures in the Diviſor, 

1900 ud put a Point under the fartheſt Figure of that Dividual 
94 | to 


Diviſon of 
to the 1 * Hand and ſeek how often the firſt Figure on 
1 
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the left Side of the Diviſor is contained in the firſt Figure 
on the left Side of the Dividual, and place the Anſwer in 
the Quotient, and thereby multiply your Diviſor, placing 
your Product under your Dividual, and ſubſtract it there 
from, placing the Remainder below the Line; then put 
Point under the next Figure in the Dividend, and draw it 
down to the ſaid Remainder, and annex it on the right Side 
thereof, which makes a new Dividual, and proceed x; 
before. till the Work is finiſhed. 

And if it ſo happen, that after you have choſen your 
firſt Dividual (as it is before directed) you find it to be lef- 
ſer than the Diviſor, then put a Point under the Figure more 
near to the right Hand, and ſeek how often the firſt Figure 
on the left Side of the Diviſor is contained in the two firſt 
Figures on the left of the Dividual, and place the An- 
ſwer in the Quotient, by which multiply the Diviſor, and 
place the Produdt thereof in order under the Dividual, and 
ſubſtract it therefrom, and proceed as before. 

Always remembring that in all Caſes of Diviſſen, if 
after you have multiplied your Diviſor by the Figure firſ 

laced in the Quotient, the Product be greater than the 
Dividual, then you muſt cancel that Figure in the Quotient 
and inſtead thereof put a Figure leſſer by an Unit (or One) 
and multiply the Diviſor thereby, and if ſtill the Product 
be greater than the Dividual, make the Figure in the Quo- 
tient yet leſſer by an Unit, and thus do until your Product 
be leſſer than the Dividual, or at the moſt equal thereto, 
and then make Subſtraction, &c. 

So if you would divide 9464 by 24, the „ e will 
be found to be 394; I firſt put down the given Number as 
is before directed in the 34 Rule. Now becauſe my Di- 
viſor conſiſteth of two * I there- 
fore put a. Point under the ſecond Fi- 24) 9464(39 
gure from the left Hind of my Dividend, 2 
which there is 4, wherefore I ſeek how 


2 
often 2 the firt Figure (on the left L —— 
Side of the Diviſor) is contained in 226 
(the like firſt in the Dividual) the Anſwer 216 
is 4, which I put in the Quotient, and — 
thereby multiply all the Diviſor, and find 10 
the Product to be 96, which is greater than 


hap» 
han the 
Quotient 


and by it 


hich I | 
is22 5 th 
the Div1 
place.it 0 
der 22, 
vidual ; 
conſiſtet 
viſor, tl 
iſt Figu 
22, the t 
g. times, 
tient, a 
(216) | 
from it, 
The 
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mainde 
15 alſo 
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but m 
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it but 
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vided 
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han the Dividual 94, wherefore I cancel the 4 in the 
Quotient, and inſtead therefore I put three (an Unit leſſer) 
and by it multiply the Diviſor 24, and the Product is 72, 
hich I ſubſtract from 94 the Dividual, and the Remainder 
is 22 ; then do I make a Point under the next Figure 6 in 
the Dividend, and draw it down, and 


place it on the right Side of the Remain- 


24) 9464 (39 
der 22, and it makes 226 for a new Di- * 


vidual , now becauſe the Dividual 226 72 
conſiſteth of a Figure more than the Di- 
viſor, therefore I ſeek how often 2 (the 226 
iſt Figure of the Diviſor) is contained in 216 
22, the two firſt of the Dividual, and I ſay 10 


times, wherefore I put g in the Quo- 

tient, and thereby multiply the Diviſor 24, the Product 
(216) L place under the Dividual 226, and ſubſtract it 
from it, and there remaineth 10. 

Then I go on and make a Point under the next and laſt 
Figure (3) in the Dividend, and draw it down to the Re- 
mainder 10, and it makes 104 for a new Dividual, which 
isalſo a Figure more than the Diviſor ; and therefore I 
ſeek how often 2 is contained in 10, I anſwer 5 times 
but multiplying my Diviſor by 5, the Product is 120, 
which is greater than the Dividual, and therefore I make 
it but 4, and by it multiply the Diviſor, and the Product 
is 96, which being placed under, and ſubiirafted from the 
Dividual, there remaineth 8; and thus the whole Work 
of this Diviſion is ended, and I find that 9464 being di- 
vided by 24, or into 24 equal Parts, is tound to be 394, 
35 was faid before; and the Remainder is 8, as you lee in 
the Work following: 


24) 9464 (394 
72 


226 
216 


Another 


1 ＋ N pf this: Let there be required 
the Quotient of 1183654 divided by 388: Firſt, I diſpoſ 
of the Numbers in order to as” 5 » dipole 


dividing, and becauſe 118, the 385) 11826 
three firſt Figures of the Dividend, 385) 3 536 


are leſſer than che Diviſor 385, I 1185 
therefore make a Point under the — 
fourth Figure which is 3, and ſee 28 


how often 3 (the firſt Figure of the 

Diviſor) is contained in 11: The Anſwer is 3, which! 
put in the Quotient, and therefore multiply the Diviſor 385 
and the Product is 11 56, which I ſubſtract from the Bix. 
dual 1183, and there remains 28. Then (as before) I dun 
down the next Figure, which is 6, | 


and place it before the Remainder 388) 71182682 
28; ſo have I 268 for a new Di- 385) : 53 (30 
vidual, and becaule it hath no more 1155 
Figures than the Diviſor, I ſeek how — 
often 3 (the firſt Figure of the Di- 286 


viſor) is contained in 2 (the firſt 
Figure of the Dividual) and the Anſwer is o; for 4 
reater Number cannot be contained in a lefler ; where 
ho I put o in the Quotient, and thereby (according ty 
the 5th Rule) I ſhould Ry the Diviſor; but if I do, 
the Product will be o, and o ſubſtracted from the Dividual 
286, the Remainder is the ſame; wherefore I draw down 
the next Figure (5) trom the Di- | 


vidend, and put it before the ſaid 385) 1183653 (307 


Remainder 286, ſo have I 2865 


for a new Dividual; and becaule 1156 
it conſiſteth of 4 Places, viz. a jr irs aa 
Place more than the Diviſor, I ſeek 2865 
how often 3, the 1ſt Figure of the 2695 
Diviſor is contained in 28, the ORs toe} 
two firlt of the Dividual, and I fay 170 


there is 9 times 3 is 2); but mul- 

tiplying my whole Diviſor (385) thereby, I find the 
Product to be 3465, which is greater than the Dividual 
2865; wherefore I chuſe 8, which is leſſer by an Unit 
than 9, and thereby I multiply my Diviſor, 385, and the 
Product is 3080, which ſtill is greater than the {aid Dividu. 
| | al; 
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al; wherefore I chuſe another Number yet an Unit leſſer, 
viz. 7, and having multiplied my Diviſor thereby, the 
Product is 2695, which is leſſer than the Dividual 2865, 
wherefore I put f in the Quotient and ſubſtract 2695 from 
the Dividual 2865, and there remain 170; then I draw 
down the laſt Figure (3) in the Dividend, and place it 
before the ſaid Remainder 170, and it makes 1703 for a 
new Dividual ; then (for the Rea- - ; 

ſon aboveſaid) I ſeek how often 3 385) 1183653 (3074 
is contained in 17, the Anſwer 1s SEAS 


6, but multiplying the Diviſor 1155 
thereby, the Product is 1925, — 
eater than the Dividual, where- 2865 
I fay it will bear 4 (an Unit 2695 
lefſer) and by it I multiply the — 
Divifor 385, and the Product is 1703 
1540, which is leſſer than the 1540 
Dividual, and therefore I put 4 | 
in the Quotient, and ſubſtract the (163) 


ſaid Product from the Dividual, 
and there remain 163 ; and thus the Work is finiſhed ; and 
T find that 1183653 being divided by 38s, or into 385 
equal Shares or Parts, the Quotient (or one of thote 
Parts) is 2074, and beſides there is 163 remaining. 
And thus the Learner being well verſed in the Method 
of the foregoing Example, he may be ſufficiently quali- 
fied for the dividing of any greater Sum or Number into 
as many Parts as he pleaſeth; that is, he may underſtand 
the Method of dividing by a Diviſor, which conſiſteth of 
4, or 5, or 6, or any greater Number of Places, the Me- 


thod being the ſame with the foregoing Example in every 
Reſpect, . 


Other 


„ 


4838  -. Diviſion of 
* Other Examples in Diviſion, 
27986) 835684790 (29860 


Remain 


— —— 


196374) 473986018 (2413 


22830 


— 


Remain, 125556 


So if you divide 4735647 3 by 58136, you will find 
the Quotient to be 806, and 45257 will remain after the 
Work is ended. 


In like Manner, If you would divide 38467 39204 by 
483064, the Quotient will be 5963, and the Kemainder 
after the Diviſion will be 100572. | 

Compendium in Diviſion, 
I, Tf any given Number be to be divided by another 
1 Number that hath Cyphers annexed on the right 
Side thereof, omitting the Cyphers, you may cut off ſo 
7 many 
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many Figures from the right Hand of the Dividend, as 
there are Cyphers before the Diviſor, and let the remain- 
ing Numbers in the Dividend, be divided by the remain- 
ing Number or Numbers of the Diviſor, obſerving this 
Caution: That if after your Diviſion is ended, any Thing 
remain, you are to annex theteto the Number or Numbers 
that were cut off from the Dividend; and ſuch now found 
Number ſhall be the Remainder. (See Mr. Onghtred's 
Clavis Mathematica, cap. 5. 3.) As for Example, Let ir 
be required to divide 46088 by | 
400, now becauſe there are two 4[0o) 466 58 (116 
Cyphers before the Diviſor, I cut "EE 


IP. 7, 


off as many Figures from before 4 
the Dividend, vis. 58, fo that then —— 
there will remain only 466 to be 6 
divided by 4, and the Quotient — 
will be 116, and there will re- 26 
main 2, to which I annex the 24 
two Figures (58) which were cut — 
off from the Dividend, and it makes (258) 


258 for the true Remainder; fo 
that J conclude 46658 being diveded by 400, the Quotient 
will be 116, and 258 remain after the Work is ended g 
as by the Work in the Margin. 
2. And hence it followeth, that if the Diviſor be r, or 
an Unit with Cyphers annexed, you may cut off ſo many 
Figures from before the Dividend, as there are Cyphers 
in the Diviſor, and then the Figure or Figures that are on 
the left Hand will be the Quotient, and thoſe that are on 
the right Hand will be the Remainder after the Diviſion is 
ended. (Vid. Gem, Priſ. Arith. Par. 1) As thus; if 45783 
find were to be divided by 10, I cut off che laſt Figure (3) with 
r the a Daſh thus, 457813, and the Work is done, and the Quo- 
tient is 4578 (the Number on the leſt Hand of the Daſh) 
4 by and the Remainder is 3 (on the right Hand.) In like Man- 
inder ner if the ſame Number 45583 were to be divided by 100, 
I cur off two Figures from the End thus, 457/83, and 
the Quotient is 457, and the Remainder 15 83, AndifI 
am to divide the lame Figures + ooo, I cut off 3 from 


as VOtient is 45, and 783 is 


right the End thas, 451783, and the 
ff ſo the Remainder, &c. 
D 6. The 
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6. The general Effect of Divi/on, is contained in the 
Definition of the ſame, that is by having two unequal Num- 
bers, to find a third Number in ſuchProportion to the Di- 
vidend, as the Diviſor hath to an Unit or 1: It alſo dif- 
covers what Reaſon or Proportion there is between Num- 
bers; ſo4f you divide 12 by 4, it quotes 3, which ſhews 
the Reaſon or Proportion of 4 fo 12 is triple. 

The ſecond Effect is, by the ſuperficial Meaſure or Con- 
tent, and the Length of any Oblong, Rectangular Parallelo- 
gram, or ſquare Plane known, to find out the Breadth 
thereby; or contrariwiſe, by having the Superficies and 
Breadth of the jaid Figure, to find out the Length thereof, 
alſo by having the Solidity and Length of a Solid, to find 
the Superficies of the Baſe, & contra. 

The third Effect is, by the Contents, Reaſon, Price, Va- 
lue, Buying, Selling, Expences, Wages, Exchange, Intereſt, 
Profit, or Loſs of any Number ot Things (be it Money, 
Merchandize, or what elſe) to find out the Content, Rea- 
ſon, Price, Value, Buying, Selling, Expence, Wages, Ex- 
_ Intereſt, Profit, or Loſs of any one Thing of the 
like Kind. 

The fourth Effect is, to aid; to compaſs, and to make 
other Rules, but principally the Rule of Proportron, called 
the Golden Rule, or Rule of Three, and the Reduction of 
Monies, Weights, and Meaſures of one Denomination 
into another, by it alſo Fractions are abbreviated, by find- 
ing a common Meaſure unto the Numerator and Denomi- 
nator, thereby diſcovering commenturable Numbers, 

It you divide the Value of any certain Quantity by the 
ſame Quantity, the Quotient diſcovers the Rate or Value 
of the Integer: As if 8 Yards of Cloth coſt 96 5. what 


will 1 Yard? You divide 96 by 8, and the Quotient is 


12 s. which is the Price of 1 Yard. 


It you divide the Value or Price of any unknown Quait- | 


tity, by the Value of the Integer, it gives you in the Quo- 
tient that unknown Quantity, whoſe Price 1s thus divided, 
a51t 12 Shillings were the Value of a Yard, I would know 
how many Y ards, are worth 96 Shillings : Here if you di- 
vide (g6) the Price or Value ot the unknown Quantity, by 
12, the Rate of the Integer, or 1 Yard, the. Quotient wall 
be 8, which is the Number of Yards worth 96 5, | 


Some 
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Some Queſtions anſwered by Diviſion may be theſe following. 
ef 1. If 22 Things colt 66 Shillings, what will r 
ſuch Thing coſt? Facit 3 Shillings, for you divide 66 by 
22, the Quotient is 3 for the Anſwer ; ſo if 36 Yards or 
Ells of any Thing be bought or ſold for 108 /. how much 
will one Yard or Ell be bought or ſold for ? Facit 3 J. for 
if you divide 108 by 36 Yards, the Quotient will be 37, 
the Price of the * | 
Queſt. 2. If the Expence, Charges, or Wages of 7 
Years, amount to 868 /. what is the Expence, Charges, 
or Wages of one Year? Facit 124 J. for if you divide 863 
(the Wages of ) Years) by 7 (the Number of Years) the 
Quotient will be 124 J. for the Anſwer. See the Work: 


7) 868 (124 


(0) 
2ne/t. 3. If the Content of 1 ſuperficial Foot be 144 
Inches, and the Breadth of a Board be 9g Inches, how 
many Inches of that Board in Length will make ſuch a 
Foot? Facit 16 Inches; for by dividing 144 (the Num- 
ber of ſquare Inches in a ſquare Foot) by 9 (the Inches 
in the Breadth of a Board) the Quetient is 16 for the 
Number of Inches in Length ot that Board to make a ſu- 
perficial Foot. 
9) 144 (16 Inches 
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Queſt. 4. If the Content of an Acre of Ground be 160 
\quare Perches, and the Length of a Furlong (propounded) 
be 80 Perches, how many Perches will there go in Breadth 
to an Acre: Faeit 2 Perches ; ſor if you divide 160, the 
Number of Perches in an Acre, by 80 (the Length of he 
Furlong is Perches) the Quotient is 2 Perches; and ſo 


many in Breadth of that 2 make an Acre. 
80) 160 (2 Perches, 


160 


(0) | 
Weſt 5, If there be 893 Men to be made up inte a 
Battle, the Front conſiſting of 47 Men; what Number 
muſt there be in the File? Facit, 19 deep in the File; for 
if you divide 893 (the Number of Men) by 47, the Num- 
ber in the Frant, the Quotient will be 19 in Depth of the 
File. The Work followeth. | 


47) 893 (19 Deep in File. 
47 


423 
423 


| (o) : 
DIM 6. There is a Table whoſe ſuperficial Contents is 
2 Feet, and the Breadth of it at the End is 3 Feet; now 
whe what is the Length of this Table? 3) 12 (24 
Facit 24 Feet long; for if you diyide N is 
(the Content of the Table in Feet) by 3 (the 6 
Breadth of it) the Quotient is 24 Feet for 
the Length therect, which was required, See 12 
the Operation. I2 


: (0) 
The Proof of Multiplication and Diviſion, 


Multiplication and Diviſion interchangeably prove each 
other; for if you would prove a Sum in Diviſion, whe- 


ther che Operaticn be right or no, multiply the Quorien 
| 7 
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ter the Diviſion 1s ended. add it to the Product, 7654 
which Product (if your Sum was rightly di- 3242 
vided) will be equal to the Dividend. Ad 
contrariwiſe, if you would prove a Sum in 15308 
Multiplication, divide the Product by the 30616 


Multiplier, and if the Work was rightly per- 15308 
formed, the Quotient will be equal to the 22962 
Multiplicand. See the Example, where the 
Work is done and undone. Let 7654 be gi- 24814268 
ven to be multiplied by 3242, the Product 
will be 243814268, as by the Work appeareth. 

And then if you divide the ſaid Product 24814268 by. 
3242 the Multiplier, the Quotient will be 1654, equal 
to the given Multiplicand. 


3242) 24814268 (7654 


22694 


21202 
19452 


+; 
Md wv 
81 


In like Manner to prove a Sum or Number in Divi/fon) 
if 2481 4268 were divided by 3242, the Quotient will be 
found to be 7654; then for Proof, if you multiply 7654 
the Quotient, by 3242 the Diviſor, the Product will a- 
mount to 24814268, equal to the Dividend. 

Or, you may prove the laſt, or any other Example in 
Multiplication thus, viz. divide the Product by the Mul- 


tiplicand, and the Quotient will be equal to the Multiplier, 


See the Work. 


D 3 1654 


— — — — — 


76 54) 24814268 (3242 


22962 
18522 
16308 


32146, 
30616 


15308 
15308 
— —— — 

(0) 

From whence there ariſes this Corollary, that any Ope- 
ration in Divifon, may be proved by Diviſſon; for if af- 
ter your Divifion is ended, you divide the Dividend by 
the Quotient, the new Quotient thence ariſing will be 
equal to the Diviſor of the firſt Operation ; for Trial 
whereof, let the laſt Example be again repeated. 


3342) 24814268 (7654 
27694 


(0) For 


9. 7. 
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For Proof whereof divide again 24814268 by the Quo. 
tient 7654, and the Quotient hence will be equal to the 
Diviſor 3242. See the Work. | 


1654) 24814268 (3242 
22962 


18522 
15308 


32146 
30616 


15308 
15308 


— — 


(0) . 
But in proving Divi/fon by Diviſſon, the Learner is to 
obſerve this following Caution: That if after his Diviſion 
is ended, there be any Remainder, before you go about to 


pe- rove your Work, ſubſtract the Remainder out of your 
af- Dividend, and then work, as in the following Example, 
by where it is required to divide 43896 by 565, the Quotient 
be here is 57, and the Remainder is 241, See the Werk fol- 
rial lowing. | 
765) 43876 (57 
3825 
$6223 
$35$ 
— 
(271) 


Now to prove this Work, ſubſtract the Remainder 21 
out of the Dividend 43876, and there remaineth 43605, 
for a new Dividend to be divided by the former Quotient 
57, ahd the Wotient thence ariſing is 765, equal to the 
given Diviſor, which proveth the Operation to be right. 
2s D 4 43876 


56 | Reduction. 


| | 43876 
27! 


Chap. 8, 


—— 


$7) 43605 (765 
399 


370 
342 


285 
285 


( 


Thus have we gone through the four Species of Arith- 
metick, viz. Addition, Subftration, Multiplication, and 
Diviſon, upon which all the following Rules, and all other 
Operations whatſoever that are poſſible to be wrought by 

Numbers, have their immediate Dependance, and by them 
are reſolved. (Vide Gem. Fri/. Arith. Part I.) T herefore 
betore the Learner makes a farther Step in this Art, let him 


be well acquainted with what has been delivered in the 
toregoing Chapters, | 


CHAP. VIII. 
Of Reduction. 


1. N is that which brings together two or more 

Numbers of different Denominations into one 
Denomination, (HalPs Aritb. c. 13. p. 152.) or it 
ſerveth to change or alter Number, Money, Weight, 
Meaſure or Time; from one Denomination to another; 
and likewiſe to abridge Fractions to the loweſt Terms. All 
which it doth ſo preciſely, that the firſt Proportion remain- 
eth without the leaſt Jot of Error or Wrong committed ; 
ſo that it belongeth as well to the Fractions as Integers of 
which in the proper Place. Reduction is generally per- 
formed either by Multiplication or Diviſion; from whence 
we may gather, that, : 


2+ Reduction is either Aſcending or Deſcending. | 1 
3 
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3. Reduction deſcending, is when it requireth to re- 
duce a Sum or Number of a greater Denomination, into a 
lefſer ; which Number, when it is ſo reduced, ſhall be e- 
qual in Value to the Number firſt given in the greater De- 
nomination ; (Wing's Arith. J, 2, 3, 4.) as if it were re- 
quired to know how many Shillings, Pence, or Farthings, 
are equal in Value to 100 J. Or how many Ounces are 
contained in 4500/6, Weight. Or how many Days, Hours, 
or Minutes, there are in 240 Years, &. And this Kind 
of Re ſuction is generally performed by Multiplication. 

4. Redact ion Aicending is when it is required to reduce” 
or bring a Sum or Number of a ſmaller Denomination into 
a greater, which ill be equivalent to the given Number, 
as ſuppoſe it were required to find out how many Pounds, 
Shillings, or Pence are equal in Value to 43785 Farthings; 
Or how many Hundreds are equal to (or in) 3748 Pounds, 
Sc. and this Kind gf Reduttion is always performed by 
Diviſion. 

5. When any Sum or Number is given to be reduced' 
Into another Denomination, you are to conſider whether it 
ought to be reſolved by the Rule deſcending or aſcending, 
&c. by Multiplication or Diviſion 3 if it be to be per- 
formed by Multiplication, confider how many Parts of the 
Denomination into which you would reduce it, are contain- 
ed in an Unit, or Integer of the given Number, and multi- 
ply th: ſaid given Number thereby, and the Product there- 
of will be the Anſwer to the Queſtion. As it the Queſtion 
were in 38 Pounds how many Shillings; here I con- 
ſider, that in 1 Pound are 20. Shillings, and that the 38 
Number of Shillings in 38 Pounds will be 20 times 20 
38. wherefore 1 multiply 38 7. by 20 and the Pro- 
duct is 760, and fo many Shillings are contained in 760 
38 Pounds, as in the Margin. 

But when there is a Denomination or Denominations he- 
tween the Number given and the Number required, you 
may, if you pleal., reduce it into the next interior Deno- 
mination, and then into the next lower than that, c. un- 
til you have brought it into the Denomination required. 
As for Example, Let it be demanded in 132 Pounds how 
many Farthings? Firſt, I multiply 132 (the Number 
of. Pounds given) by 20, to bring it into Shillings 


and.! 


58 


Reduction. 


and it makes 2640 1 
multiply the Shillings 2640 by 12, to 


bring them into Pence, and it produ- 
ceth 31680, and ſo many Pence are 
contained in 2640 Shillings, 


Pounds; 


then do I multiply 
Pence, viz. 31680 by 4 to bring 
them into Farthings (becauſe 4 Far- 
things are a Penny) and I find the Pro- 
duct thereof to be 126720, and fo 


Or 1 


, then do I 


2 


ene 


many Farthings are equal in Value to 


2 Pound. 


Margin. 


Here I 


As by the Work in the 


Quotient is 132, and ſo many Pounds 


arec contained in 2640 Shi.lings. 
Reduction deſcending and alcending, 
the Learner is adviſed to take particu- 
lar Notice of the Tables delivered in 
the ſecond Chapter of this Bo k, where 
he may be informed what Multipliers 
and Diviſors to make Uſe of in the re- 
ducing of any Number to any other 
Denomination whatſoever, eſpecially Engliſh Money, 
Weights, Meaſures, Time, and Motion ; but in this Place 
it is not convenient to meddle with Forei 
or Meaſures. 
But if in Reduction aſccnding, it happen that there is a 
Denomination or Denominations between the Number gi- 
ven and the Number repuired, then you may 


In 


Chap. 8. 


132 Pounds 


20 


2640 Shill. 


I'2 


5280 
2640 


— — 


31680 
4 


126720 Fart, 
6. And if the Number propounded to be reduced is to 


be divided or wrought by the Rule aſcending, confider 
how many of the given Numbers are equal to an Unit, or 
Integer in that Denomination to which you would reduce 
your given Number, and make that your Diviſor, and the 
given Number your Dividend ; and the Quotient thence 
- ariſing will be the Number ſought or required: As for 
Example, let it be required to reduce 
2640 Shillings into Pounds. 
conſider that 20 Shillings are equal to 
one Pound ; wherefore I divide 2640 
(the given Number) by 20, and the 


6 


4 
4 


(o] 


I 
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Number given into the next ſuperior Denomination, and 
when it is ſo reduced, bring it into the next above that, 
and fo on until you have brought it into the Denomination. 
required, As for Example, Let it be demanded in 1260, 


ws Farthings how many Pounds? Firft I divide my given 
L Number, being Farthings, by 4, to bring them into Pence, 
(becauſe 4 Farthings make one Penny) and there are 31680 
Pence 3 then I divide 31680 Pence by 12, and the Quo- 
tient giveth 2640 Shillings, and then I divide 2640- 
Shillings by 20, and the Quotient giveth 132 Poun 
which are equal in Value to 126720 Farthings : See the 
"ah whole work as it followeth. 
Far, 12) ſo) 2 
lis nt ohio no ru a 
nfi 
22 aha 44 9 
d the 6 76 — 
2 K. in | 
As tor 27 : 48 | 4 
J 24 18 4 
(132 32 (e) (0) 
WS: > 
0) - 
7. When the Number given to be A 
reduced conſiſteth of diverſe Denomi- 48 13 10 
nations, as Ponnds, Shillings, Pence, 20 
and Farthings, or of Hundreds, 060 Shih, © 
Yaarters, Pounds, and Ounces, &c. Add ©; 3 
then you are to reduce the higheſt F 
tor greateſt) Denomination into the dum 973 
I next Inferior, and add thereunto be 3 
la? Number ſtanding in the Denominati- 1946 
h en, which your x reateſt or higheſt 073 
Sat, Number is reduced to; then reduce 11596 Pence. 
— da the Sum into the next inferior Deno- 44 10 
Wr mination ; adding thereto the Num- e > Pega 
_ ber ſtanding in that Denomination; um ! 1 
0 * 
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do ſo until you have brought the Number piven into the 
Denomination | ag mm As if it were required to reduce 
481. 135. 10 d. in Pence; firſt I bring 48 7. into Shil- 
lings, by multiplying it by 20, and the Product is 960 
Shillings ; to which I add the 13 Shillings, and they make 
972; then I multiply 973 by 12, to bring the Shillings in- 
to Pence, and they make 11676 Pence, to which I add the 
10 d. and they make 11686 Pence for the Anſwer. 

8. If in Reduction aſcending, after Diviſion is ended, 
any Thing remain, ſuch Remainder is of the ſame Deng. 
mination with the Dividend. 

Example. In 4783 Farthings, I demand how many 
Pounds. 

Firſt, I divide the given Number of Farthings, vi. 
(4783) by 4, to bring them into Pence, and the Quote 
is 1195, and there remaineth 3 after the Work of Dixi. 
fion is ended, which is 3 Farthings. 

Again, I divide 1195 Pence (the ſaid Quotient) by 12, 
to redure them into Shillings, and the . rug is 99 Shil- 
lings, and there is a Remainder of ), which is ) Pence, 

And then I divide 99 Shillings (the laſt Quotient, by 
20, to bring it into Pounds, and the — is 4 J. and 
there remaineth 19 Shillings; ſo that 1 conclude that in 
4783 (the propoſed Number of Farthings) there is 4 
Pounds, 19 Sbillings, 7 Pence, 3. Farthinge : View the 
following Operation: | 


12 210 
4) 4783 (1195 605 4 Pounds 


4 108 8 
7 115 (19) Shilling. 
4 108 

38 rem. (7) Pence 

36 | 

* ä I; 5. d. gra 
23 Facit 04 19 o oz 
20 


Rem, (3) Fartbings.. 
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into the More Examples in Reduction of Corn, 
reduce Queſt. 1. In 438 J. how many Shillings? 4381. 
to Sbil. Facit 8760 Shillings ; for by multiplying the 200 


is 969 438 by 20, the Product amounteth to ſo — 
y make much. See the Work in the Margin. Facit 8760 6. 


ings in. Queſt. 2. In 467 1. how many 467 Pounds 
add the Pence? Firſt multiply the given 20 : 

Number of Pounds (467) by 20, to "03 40 e 
ended, bring it into Shillings, and it makes 14 
Deno- 9340 Shillings, then multiply the — — 

| Shillings by 12, and it produceth 18680 
mam 112080 Pence, as in the Margin. 3 5 
Facit 112080 

8, 07%, Or it may be reſolved thus, viz. 467 Poun, 
votient multiply the given Number of 240 
Dir. Pounds 467, by 240, the Number 138680 

of Pence in a Pound, and the Pro- 934 
dy 12, duct is the ſame, v7z. 1 12080 Pence 2 
9 Shil- as by. the Operation appeareth. Facit 11 2080 aps 
ence, Queſt. 3. In 5673 J. how many Farthings ? Firſt mul- 


nt, by tiply the given Number by 20, to bring it into Shillings, 
J. and and it produceth 113460 Shillings, then multiply that 
hat in Product by 12, to bring it into Pence, and it produceth- 
is 4 1361 520 Pence; then laſtly, multiply the Pence by 4, and: 
w the it produceth 5446080 Farthings. | $ 


567 Podnds 
20 


| 


1-1 3460. 
I2 


226920 


x13460 


| 1361520 Pen. 
gra 4 
03 — — 


Facit 5446080 Farthings.. 
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Or this Queſtion might have been thus reſolved, viz, 
multiply 5673 the given Number of the Pounds by 960 
(the Number of Farthings in a Pound) and it produceth 
the ſame Effect, as you may ſee by the Work. 


5673 Pounds 20 Shilling 
960 12 
340380 240 Pence 
51057 4 - 
Facit 5446080 Farthings | 960 Farthings, 
Otherwiſe thus: Firſt bring the given Number 505 


737 
in Shillings, and multiply the Shillings by 48, the => 
ber of Farthings in a Shilling, and the ſame Effect is there- 
by likewiſe produced, viz. 


5673 Pounds 12 Pence 
240 4 
113460 Shilling. 48 

48 
— — — 
907680 
453840 


Facit 5446080 

Theſe various Ways of Operation are expreſſed to in- 
form the Judgment of the Learner, with the Reaſon of the 
Rule. More Ways may be ſhewn, but theſe are ſufficient 
even for the meaneſt Capacities. 

Queſt. + In 458 J. 16s. 7 d. z qrs. how many Far- 
things? Io reſolve this Queſtion, conſider the 7th Rule 
of this Cha ter, and work as you are there directed, and 
you will find the aforeſaid given Number to amount to 
440479 Farchings, viz. h | 


Chap 


Chap. 8. Reduction. 
| J. 3. d. gri. 
458 16 7 3 
20 


1 60 Sbillings 
Add 16 


Sum 9196 Shzllings. 
12 


18352 
9176 


110112 Pence 


Add 7 


Sum 110119 Pence 
4 


- 4404716 Farthings 
Add 3 


Sum 440479 Farthings, 


This laſt Queſtion, or any other of this Kind, may be 
more _> reſolved thus, via. When you — 
the Pounds by 20, to bring them into u to the 
Product of the firſt Figures, add the Figure ſtanding in the 
Place of Units in the Denomination of Shillings; but be- 


- cauſe the firſt Figure in the Multiplier is (o) I fay, o times 


$ is nothing, but 6 is 6, which I put down for the firſt Fi- 
gure-in the Product, then becauſe the Multiplier is o, I 
go on no farther with it; for if 1 ſhould, the whole Pro- 
duct will be o, but proceed; and when I come to mul- 
tiply the ſecond Figure in the Multiplier, to the Product 
of it, 1 add the Figure ſtanding in the Place of Tens in the 
Denomination of Shillings, which is 1, ſaying, 2 times 8 


is 16, and (the faid Figure) 1 is 17; then I ſet down 3, 


and carry the Unit to the Product of the next Figure, as 

is directed in the 5th Rule of the 6th Chapter foregoing, 

and finiſh the Work, So that now you may have 5 4 
| | r 


i 


_ — - 


+ — 


Fr _— . ——w—=  _——ww we _— 
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Product and Sum of Shillings at one Operation, which i 
the ſame as before ; and when you multiply the Shillings 
by 12, to bring them into Pence, after the fame Manner, 


add to the Product the Number.ſtanding in the Denomi- 


nation of Pence, and ſo when you multiply the Pence by 
4. to bring them into Farthings, add to the Product the 
Number ſtanding under the Denomination of Farthings, 
See the laſt Queſtion thus wrought, 


/ 1 


1 
20 


d. 77. 


91670 Shillings 


12 


— äü— — 


18259, 
9176 


110119 
4 


Facit. 44047179 Farthings. 


After the Method laſt preſcribed, are all the following 
Examples, that are of the ſame Nature, wrought and re- 


ſolved. 


Net. 5. In 4375866 Farthings, I demand how many 
Pounds, Shillings, Pence, and Far:hings ? 


To reſolve this Queſtion, Firit, I divide the given 


Number of Farthings by 4, and the Quotient is 1092966 
Pence, and there remaineth 2 aſter the Diviſen is ended, 


which, by the 8th Rule foregoing, is 2 Farthings ; then 


+ Idivide 1093966 Pence by 12, and the Quotient is 91163 
- Shillings, and there remaineth 10 «(ter Diviſion, which 


by the ſaid 8th Rule is ſo many Pence, vis. 10 d. then ! 
divide 91163 Shillings by 20, and the Quotient 4558 J. 
1 5 lo the Work is finiſhed, 


and there remaineth 3 Shiliin 
and I find that in 4375866 
35. 10 d. 2 grs. 


arthings, here are 45 58 J. 


(12 
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(1 2 2[o L. 
4) 4375866 (1093966 (911613 (4558 


4 108 8 
— — — — 
37 13 11 
36 12 10 
15 19 11 
12 12 10 
38 76 16 
36 "72 16 
26 46 (3) 5 
24 35 
26 10 d. 
24 
(2) ars. J. 4. d. ri. 
acit 45 58 10 2 


Queſt. 6. In 4386 J. I demand how many Groats ? 

To reſolve this Queſtion, I reduce the given Number of 
Pounds into Shillings, and there are 847120 Shillings 5 now 
I conſider that in a Shilling are 3 Groats, therefore I mul- 
tiply the Shillings by 3, and it produceth 263160 Groats. 
See the Work: 

4386 Pounds 
20 


—ů ů— 


8% 20 Shillings 
2 


— — —ᷣ 


Fac. 263160 Groats, 


This Queſtion might have been otherwiſe refolved thus, 
viz. conſidering that in a Pound (or 20 Shillings) there 
are three Times 20 Groats, which makes 60, by which I 
multiply the Number of Pounds given, and it produceth 
the ſame Effect at one Operation, as ſolloweth. 


4380 


Neduction. 
4486 Pounds 


60 Groets in 20 5. 


Facit 263160 Groats 4386 J. 
Qweſt. J. in 43758 Three-pences, I deſire to know hoy 


many Pounds: 
o reſolve this, and many fuch like Queſtions: Firk, | 
divide my given Number of Three pences by 4, becauſe 
T hree-pences are in a Shilling, and the Quotient iz 
10939 Shillings, and there remaineth 2 after the Diviſion 
is ended, which are 2 Three-pences(by the 8th Rule of this 
Chapter) which are equal in Value to 6d. then I divide 
10939 Shillings by 2, and the Quotient giveth 546 J. and 
3s remains: So that I conclude in 43758 Pieces of 
hree-pence per Piece, there are 546 J. 19 5. 6d. as by 
the Work appeareth : 


4) 43753 2 J. 6. d. 
** (rogglg (546 19 06 
4 2-40 

— 10 

37 — 
36 9 
15 — 
12 13 

— 12 
38 — 
36 19 $3, 


(2) Three-pence. ot 6 d. 


This Queſtion might have been otherwiſe reſolved thus, 
viz. Firſt multiply the given Number of Three-pences 
43758, by 3 the aber of Pence in Three-pence, and 
the Product (vis. 1312714) is the Number of Pence equal 
to the given Number of 'Three-pences, which Number of 
Pence may be brought into Pounds by dividing by 12, and 
by 20, and the Quotient you will find to be equal to the 
former Work, 540 J. 195. 6d. 

43758 
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43758 
— — WF lp 
12) 132274 (1093/9 (546 19 6 
12 10 
112 = 
108 8 
47 13 
36 I2 
114 re. (19) Sh, 
108 


u 


(6) Pence remains, 


Or thus ; divide the given Number of 3 Pences by the 
Number of Three-pences in a Pound, or 20 Shillings 
which you will find to be 80, if you multiply 20 5. by 4 
the Number of Three-pences in a Shilling, and you wi 
fnd the Quotient to be 546 J. as before, and a Remainder 
if 73 Three-pences ; and if you divide thoſe 78 Three- 
yences by 4 (becauſe there are 4 Three-pences in a Shil- 
ling, you will find the Quotient to be 19 5. and 2 Three- 
ences remain, which are equal to 6 d. which is the fame 
at was defore found, 


* — 


110 


ha 1 
C 
1 
U 
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(2) Three - pences, or 6 d. 
Queſt. 8. In 4785 J. 13s. how many Pieces of 13 d. 


per Piece ? 


The N cannot be reſolved by Reduction deſcen- 
ding or aſcending abſolutely, becauſe 13 d. + 1s no even 
Part of a Pound, but rather by them both jointly, viz. by 
Multiplication and Diviſion, but if you bring the Numbe: 
72 into Half pence, and divide the Halt-pence by the 

alf-pence in 13 d. J, viz. 27, the Quotient will be the 
Anſwer ; for having brought 4785 J. 13 5. into Halt-pence, 
I find it makes 2297112, which I divide by 27, becauſe 
there are ſo many Half-pence in 13 d. 5, and the uote 
gives 85078 Pieces of 13d. F, and 6 Halfpence remain 
over and above: Obſerve the Work following. 


134! 


 deſcen- 
no even 
vi. by 
Number 
2 by the 
| be the 
t-pence, 
becauſe 


> (Quote 


remain 


4785 
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J. Tos d, A 
4785 13 13 * 
20 — — 


ne 
12 Shillipgs 25 Half-pence 
— * Half-pence in a Shilling, 
382852 
191426 
2291112 Half-pence in the gvien Number. 
27) 2297112 (85078 Pieces of 13 d. 2. 


6 „ * 


216 


137 
135 


— 
211 
189 

— — 
222 


216 


* 


Remains (6 Half-pence. | 


It would have produced the ſame Anſwer, if you had 
reduced your given Number into Farthings, and divided 
by the Farthings in 13 d. 4, viz. 54 for always the Di- 
vidend and the Diviſor muſt be of one Denomination, and 
then you would have had a Remainder of 12 Farthings, 
which are equal in Value to the tormer Remainder of 6 
Half pence, as you may prove at your Leiture. N 

Queft g. In 540 Dollars at 45. 4 d. per Dollar, how 
many Pounds Sterling? | 

Firſt, bring your given Number of Dollars into Pence, 
and then your Pence into Pounds, according to the former 
Directions, Thus ip 4 5. 4 d. viz. a Dollar, you will 
find 52 Pence, by which multiply 540 Dollars, and it 

roduceth 28080 Pence, which if you divide by 240 (the 

ence in one Pound) the Quotient will give you 117 . 


which are equal in Value to 540 Dollars, at 4s. 4 d. per 
Dollar. . 540 


1 
$40 11 
1 
1080 52 
2700 
24]0) 2808|o (1179 
—_ 
— 
424 
— 
168 
168 
— 
(0) 


The foregoin ueſtion 
might have 9 — 
wrought thus, viz. Multiply 
540, your given Number 
of Dollars, by 13, the Num- 
ber of Groats in a Dollar ; or 
5 5. 4d, and it produceth 
7020 Groats, which divide by 
60, 3 Ee oc 
or 20 Sthllings, and the Quote 
is 11, 2 See the 
Work. 


| (0) 
Qaeſt. 10. In 547386 Pieces of 4 d. 4 per Piece, I de- 


42 
42 


——— 


mand how many Pounds, Shillings, and Pence. 


Firſt bring your given Number Four-pence Half. penny 
all into Halt-pence, which you will do if you multiply by 
„the Number of Halt-pence in 4 d. 2, and the Product 
is 4926474 Halt-pence, which are brought into Pounds 


Weſt 
6d. of 
i to ſay 
pences \ 
The 
the fe v4 
brought 
the ſame 
id Nu 
Votier 
And af 
de pref 


jou divide them by 24, the Half pence in a Shilling, 
20, the Shillings in a Pound, it makes 0083 J. gs. 9d. 


4 # 
547386 2 
— 240 J. 9 Half-pence 
1% 4926474 (2032619 (70263 
= 48 2 : 
126 05 
120 4 
——— — 4 3 d, 
, 64 12 Fas, 10263 9 9 
48 12 | 
167 i 
1. & 144 6 
6 
234 rem. (9) Shillings. 
— 216 
3 | 
— Rem (18) Half-pen. or g d. 
ef. 11. In 43267. I demand how many Pieces of 
64. of 4 d. and of 2 d. of each an equal Number? That 
to fay, What Number of Six-pences, Groats, and Tivo- 
rences will make 4386 J. and the Number of each equal? 
The Way to reſolve Qu eſtions of this Nature, is to add 
the ſeveral Pieces into whick the given Number is to be 
brought into one*Sum, anc :educe the given Number into 
the fame Denominat on with their Sum, and to divide the 
id Number (fo reduced) by the ſaid Sum, and the 
Votient will give you tlie exact Number of each Piece. 
W And after the fame Method will we proceed to reſolve 
e- | 


be preſent Queition, vix. 


4386 


— . mes 


— 


Reduct ion. 


4386 Pounds 
240 Pence 


esl 


So that I conclude by the Operation, that 84420 Six- 
pences, and 87920 Groats, and 87720 Two-pences, are 
Juſt as much, or equal to 4386 J. or if you admit ot 5 , 
to be thus divided, it is equal to 5 Six-pences- and 3 


Four-pences, or Groats, and 5 I wo-pences. 


Another Queſtion of the ſame Nature with the laſt, be 
this following, via. 

Queſt. 12. A Merchant is deſirous to change 148 J. into 
Pieces of 13d. 2, of 12 d. 9 d. G d. and of 4 d. and he 
will have of each Sort an equal Number of Pieces, I de- 
fire to know the Number ? | 

Do as you were taught in the 11ſt Queſtion, vzz. add 
the ſeveral Pieces together, and reduce the Flalt-pence, 
then reduce the Sum to be changed, wvzz. 1487, into the 
ſame Denomination, and divide the greater by the Leſſer, 
And in the Quotient you will find the Anſwer, vis. 798 
is the Number of each of the Pieces required, and 18 re- 
maineth, which is 18 Half-pence by the 8th Rule of this 
Chapter. See the Work as followeth: 


148 


o Six- 
s, are 
t 55, 
and 3 


aſt, be 


J. into 
ind he 
I de- 


>. add 
Pence, 
to the 
effet, 
„798 
8 re- 
f this 


148 
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-_ 13% 
240 Pence in a Pound 12 
— — 9 
5920 6 
296 4 
35520 Pence in 1487, Sum 44 

2 2 4 

—— d — 


11040 Half-pence. 89 Half-pence. 
89) 11040 (798 Pieces of each Sort. 


| — 
623 


374 
801 


—— — 


139 
712 


Rem. (18) Half - pence. 


The Truth of the two ſoregoing Operations will thus 
be proved, viz, Multiply the Anſwer by the Parts or 
Pieces into which the given Number was reduced, and 
having added the ſeveral Products together, if their Sum 
be equal to the given Number, the Anſwer is right, other- 
wiſe not; ſo the Anſwer to the 11th Queſtion was 877/20; 
which is proved as followeth, vis. : 


a Six-pences make 2193 
eme 


Four pences make — 1462 
Two-pences make —— 731 


The Total Sum of them 4 386 which was 

the Sum given to be changed. 2 

The Anſwer to the 12th Queſtion was 798, and 18 

Halfpence remained after the Work was ended, now the 

Truth of the Work may be proved as the tormer, viz. i 
19 


74 


Pieces of 12 make 
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598 Pieces of 9 make 


Pieces of 6 make 


| as Re 

Pieces of 13 4 make — 44 7 og 
OY 39 19 oo 

— 1 06 

— 19 19 co 

12 06 oo 


Pieces of 4 make 


and 18 Half: pence, or 9 d. remain ·— O o 99 


The Total Sum of them 248 oOo oo 


* — 


which Total Sum is equal to the Number that was firſt 
given to be changed, and therefore the Operation was 


rightly performed. 


Redu#ion of Troy-weight. 
We come now to give the Learner a few Examples in 
Troy-weight; in working whereof he mult be mindtu] 
of the Table of Troy-weight delivered in the ſecond 


Chapter of this Book. 


Queſt. I 3. In 482 : 7 08, 13 p- W. 21 gre how many 


Grains? 

Moltiply by 12, by 20 
and by 24, taking in the 
Figures ſtanding in the fe- 


veral Denominations, aC- 


cording to the Direction. 


given in the Seventh Rule 
of this Chapter, and you 
will find the Product to be 
2780013 Grains, which is 
the Number required, or 
Anſwer to the Queſtion. 
See the whole Work, as in 
the Margin. 


1. osx. p. u. gr. 
482 7 13 21 
12 


971 
482 


5781 Ounces 
20 


115833 Penny-werght 


Fa. 2180013 
Queſt. 14. 2180013 Grains, I demand how many 
ounds, Ounces, Penny-weights, and Grains? 
This is but the foregoing Queſtion inverted, and is re- 
ſolved by dividing by 24, by 20, and by 12, and the 
Anſwer is 382 1. J es. 13 p. w. 21 gr. 


240 
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og 210 12) 
2 24) 2780013 (1158303 (5791 (482 7. 
06 „„ „„ „ „ EV FP 2 „ 
) 00 24 10 48 
09 —— — — 
0h 38 15 99 
— 24 14 96 
| O00 — — — 
firſt 140 18 5 
Was 128 18 24 
200 3 Rem, 7 Ounces 
es in 192 2 
1dfu] — 
cond Wl 81 Rem 13 Penny-weight, 
72 | 
nany — 8 * P. w. gr. 
— 93 Facit 482 7 13 8 
72 


Remain 21 Grains. | N 
Queſt. 15. A Merchant ſent to a Goldſmith 16 Ingots 
of Silver, each containing in Weight 2 1. 4 oz. and or- 
dered it to be made into Bowls of 2 7, 8 oz. per Bowl, 
and Tankards of 1 /. 6 oz. per Piece, and Salts of 10 os, 
10 p. . per Salt, and Spoons of 1 oz. 18 p. . per Spoon, 
and of eachan equal Number ; I deſire toknow how many 
of each Sort he muſt make? 

4 The Queſtion is of the ſame Nature with 11th and 
12th Queſtion foregoing, and may be anſwered after the 
ſame Method, viz. Firit, add the Weight of the ſeveral 
Veſſels, into which the Silver is to be made, into one Sum, 
and reduce to one Denomination, and they make 1248 
Penny- weights; then reduce the Weight of the Ingot into 
the ſame Denomination, vzz. Penny weights, and it makes 


any 560 Penny- weights, and N them by the Number of 
ngots, via. 16, and the Product will give you the Weight 
re- of the 16 Ingots, vis. 8960 3 then divide the Product by 
the the Weight of the Veſſels, viz. 1248, and the Quotient 
giveth you the Anſwer to the Queſtion, vis. 7, and 224 

240 P. w. remaineth over and above. 


A E 2 4. 


Reduction. Chap. 8. 
J. 02. J. oz. p. u. 
2 4 2 08 oo 
12 | 1 06 oo 
— O 10 ro 
28 © on 18 
20 — — 
— Sum 5 o2 o8 
560 Penny-weights 12 
156 Ingots — 
"as 9 62 
3360 20 
3560 — —__ 
— — 1248 
8960 
1248) 8960 ( Veſſels of each 
8736 l 


Rem. (224) Penny weights. | 
The Proof” of the Work as followeth, viz. 
Hb. ox. p. ab. | 
Bowls of 2 o8 oo fer Bowl is 18 08 
Tank. of x o6 oo fer Tank. is 10 ©6 


Spoonsofo or 18 per Spoon, is or or 
224 Penny-weight remaining oo 11 


00 
00 
7) Salts of © 10 10 per Salt, is o6 11 ro 
00 
04 


$o that you ſee the Sum of the Weight of each Veſſel, 
together with the Remainder, is 3y 186. 4 oz. which is 
equal to the Weight of the- 16 Ingots delivered. For if 


37 1b. 408. be reduced to Penny-wts, it makes 8960, 


* 
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8. Reduction of Averdupois-weight. 

. In reducing Averdupois-weight the Learner muſt have 
oo Recourſe to the Table of Averdupois- weight, deliver'd in 
oo the ſecond Chapter. 

18 4%. 16. IN 47 C. 1 gr. 2016. 47 1 20 

— how many Ounces? Muleiyly by 4z 4 
08 by 28, and 16, and the laſt Pro- — 

duct will be the Anſwer, viz 189 grs. 

84992 Ounces. See the Margin. 28 
1612 
380 
5312 16. 
"0 
3187/2 
$312 


Facit 84992 Oun. 


09 Queſt. 17. In 84992 Ounces, 1 demand how many 
00 C. qrs. 1b, and oz. 

ro Ibis is the foregoing Queſtion inverted, ane will be 
o reſolved, if you divide 16 by 28, and by 4, and the 
04 Anſwer is 47 C. rgr. 20 1. equal to the given Number. 
— in the foregoing Queſtion. . 

oo 


28) 4) C. gr. 13. oz. 
16) 84992 (5312 (189 (47 1 20 oo 


80 28 16 
ſel, — — — 
is 40 251 29 
if 48 224 28 
19 272 (1) 47. 
16 252 
32 (20) Pounds. 
32 


CCC 
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ReduBtion of Liquid Meafare. 

ef. 18. In 45 Tuns of Wine how many Gallons? 
Multiply by 4, and by 63, the Product is 11 340 Gallons, 
or the Anſwer, 


Facit 11340 


Oueſt. 19. In 34 Rundlets of Wine, each containing 

18 Gallons, I demand how many Hogſheads? 
Firſt, find how many Gallons are in the 34 Rundlets, 
which you may do, if you multiply 34-by 18, the Con- 
tent of a Rundlet, and the Product is 612 Gallons, which 
you may reduce into Hogſheads, if you divide them by 
+ G3, and the Quote will be g Hogſheads, and 45 Gallons, ches, 
See the Work. | TER | 


34 4 


272 
34 


63) 6712 (9 d;. 
567% Facit 9 hhds, 45 Gal, 
Remain 45 Gallons. | 


Queſt. 20. In 12 Tuns, how many Rundlets of 14 Gal- 

- Tons per Rundlet? 
Reduce your Tuns into Gallons, and divide them by 
14, the Gallons in a Rundlet, and the Quatient, 216 is 


your Anſwer. See the Work following. . 
12 
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Reduction. 


12 


| (o) Facit 216 Rundlets, 
ich Neduct ion of Long-meaſure, | 
by Queſt, 21, I demand how man 1 Poles, In- 
"NS, ches, and Barley-corns will reach from London to Tork, it 
being accounted 151 Miles? | 

15r Miles 
8 Furlongs in a Miles 


1208 Furlongs 
40 Poles in a Furlong 


——kʒꝗ— 


48320 Poles 
12 Half- yards in a Pole 


48320 
__ 48320 

531520 Half-yards 
18 Inches in a Halt-yard 
al- 4252160 

1 

by | 9567360 Inches 
is 3 Barley-corns in one Inch 


Facit 28702080 Barley-corns in 151 Miles. 
12 E 4 Nueh, 
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N20 22. The Circumference of the Earth (as all other 
Circles are) is divided into 360 Degrees, and each De- 
gree into 60 Minutes, which, upon the Superficies of the 
Earth, are equal to 60 Miles ; now I demand how many 


Miles, Furlongs, Perches, Yards, Feet, and Barley-corns, 


will reach round the Globe of the Earth, 


3800 Degrees | 
6 60 Minutes or Miles in a Degree 
— — 
21600 Miles about the Earth 
8 Furlongs in a Mile 
192800 Furlongs about the Earth 
40 Perches in a Furlong 


691 2000 Poles or Perches about the Earth 
11 Half-yards in a Perch 
691 2000 
691200 


2) 16032000 Half-yards upon the Earth 


— 


3801 6000 Yards, viz. the Half-yards 
3 divided by 2 
114048000 Feet about the Earth 
12 Inches in a Foot 


228096000 
114048000 


7— 
— 


1 368576000 Inches about the Earth 


— 


3 Barley-corns in an Inch 


Fa. 4105728000 Barley-corns. 
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| other And ſo many will reach round the World, the whole 
h De- being about 21600 Miles; ſo that if any Perſon were to 
of the go round, and go 15 Miles every Day, he would go the 
many whole Circumference in 1140 Days; which is 3 Years, 11 
<orns, Months, and 15 Days. 


Reduction of Time. 


%. 23. In 28 Years, 24 Weeks, 4 Days, 16 Hours, 
30 Minutes, how many Minutes? 
Years Mel, Days Hours Minutes. . 

28 24 4 16 39 
52 Weeks in a Year 

60 

142 
h 1480 Weeks 

7 


10364 Days 
24 
41462 
20729 


248752 Hours 
60 


14925150 Minutes, 


Note. That in reſolving the laſt Queſtion aſter the Me- 
thod exprefled, there is loſt in every Year 30 Hours. For- 
the Year conſiſteth of 365 Days and 6 Hours; but by 
multiplying the Year by 52 Weeks, which is 364 Days, 
you loſe 1 Day and 6 Hours every Year; wherefore to 
find an exact Anſwer, bring the odd Weeks, Days, and 
Hours into Hours, and then multiply the Years by the 
Number of Hours in the Year, wiz. 8766, and to the 
Product add the Houts contained in the odd Time, and 
8 the exact Time in Hours, which bring into 
inutes, as before, Ses the Ay Queſtion thus reſolved : 
| my 


Heels 


And 


82 Reduction. Chap. 8. 
Werks Days Hours 


_ Rs. 16 
7 
Days. Hours 172 
23 . 365 6 24 
172 1466 345 


172 730 
197 4144 Hours 
228 8766 Hours in a Year. 


— — — 


249592 Hours. 
60 


[ ——— 


14975520 Minutes in 28 Years, 4144 Hours. 


So you ſee that according to the Method firſt uſed to re- 


folve this Queſtion, the Hours contained in the given Time 6 
are 2487152, but according to the laſt, bel, or trueſt not 
Method, they are 249592, which exceeds the former by 2 
840 Hours. a 


But for moſt Occaſions it will be ſufficient to multiply 90 
the given Years by 365, and to the Product add the Days 


in the odd Time, if there be any, and then there will be rip 
only a loſs of 6 Hours in every Year, which may be ſup- 91 
plied by taking a fourth Part of the given Vears, and ad- 


ding it to the contained Days, and you have your Deſire. 
Due, 24. In 438657540 Minutes, how many Years? 
Facit. 834 Years, 4 Days, 19 Hours, 


3 


to re- 
Time 
trueſt 
er by 


Itipl 

Days 
11] be 
e ſup- 
d ad- 
ſire, 

ears? 


8766 
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8766 Tear, Days Hours © 
6|o) 4386565410 (7310659 (834 4 19 
42 50128 
18 29815 
18 2.6298 
6 . 35199 
6 35064 
— * 
57 24) 115 (ADays 
54 „ 
35 — — 
30 Rem. (19) Hours 
54 | 
54 


nates it is ſince the Birth of our Saviour Jeſus, being ac- 


(0) 
Queſt. 25. I defire to know how many Hours and Mi- 


counted 1738 Years? 
This Queſtion is of the ſame Nature with the 24th ſore- 

going, and after the fame Manner is reſolved, vis. mul- 
tiply the given Number of Years by 8966, the Product 
is 15235308 Hours, and that by 60, and the Product is 
914118480 Minutes. See the Work. 

1738 Years 

8766 Hours in a Year 

10428 

10428 
12300" -& 
13994. 


15236308 Hours in 1738 Year. 
-:, 09 


914718480 


84 Relation, Chap. 9, 


Note. That as Multiplication and Diviſion do inter- 
changeably prove each other, ſo Reduction deſcending and 
aſcending prove each other by inverting the Queſtion, as 
the 13th and 14th, and likewiſe the 16th and 17th Que. 
ſtions toregoing by Inverſion, do interchangeably prove 
each other. The like may be performed for the Proof of 
any Queſtion in Reduction whatſoever. 


HA. HK. 


Of Comparative Arithmetick ; viz. The Rela- 
tion of Numbers one to another, 


I. (gre Arithmetick, is that which is wrought 

by Numbers, as they are conſidered to have Re- 
lation one to another, and this conſiſts either in Quantity 
or in Quality. See Boctius's Arith. Lib. 1. cap. 21. 

2. Relation of Numbers in Quantity, is the Reference 
or Reſpect that the Numbers themſelves have to one ano- 
ther, where the Terms of Numbers propounded are always 
two, the firſt called the Antecedent, and the other the 
Conſequent. See Wing. Arithm. 

3. The Relation of Numbers in Quantity conſiſts in the 
Differences, or in the Rate or Realon that is found be- 
twixt the Terms propounded, the Differences of two 

Numbers being the Remainder found by Subſtraction, ac- 
. . cording to A/ftead, but the Rate or Reaſon betwixt two 
Numbers is the Quotient of the Antecedent divided by the 
Conſequent, ſo 21 and + being given, the Difference be- 
twixt them will be found to be 14, but the Rate or Rea- 
{on that is betwixt 21 and 4, will be found to be triple 


ee for 21 divided by 7, quotes 3, the Reaſon or 
Kate. 


4. The Relation of Numbers in Quality, otherwiſe 
or 


called Proportion, is the Reterence eſpect that the 
Reaſon of Numbers have one unto another ; therefore the 
Terms given ought to be more than two. Now the.Pro- 
portion or Reaſon between .Numbers relating one to ano- 
ther, is either Arithmetical or Geometrical, 

5. Arithmetical Proportion is, when diverſe Numbers 
differ one from another by equal Reaſon ; that is, have 
equal Differences, a 

0 


Dught 
> Re- 
ntity 


rence 
ano- 
ways 
the 


1 the 
de- 

two 
ac- 

two 
the 
be- 
Nea- 
1ple 
| Or 


viſe 
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So this Rank of Numbers, 3, 5, 7, 9, 11, 13, 15, 17, 
differ by equal Reaſon, viz. by 2, as you may prove. 

6. In a Rank of Numbers that differ by Arithmetical 
Proportion, the Sum of the firſt and laſt Term being mul- 
tiplied by half the Number of Terms, the Product is the 
total Sum of all the Terms. 

Or, if you multiply the Number of the Terms by the 
half Sum of the rl and laſt Terms, the Product is the 
total Sum of all their Terms. 

So in the former Progteſſion given, 3 and 17 is 20, 
which multiplied by 4, vis. Half the Number of Terms, 
the Product gives 80, the Sum of all the Terms; or mul- 
tiply 8, the Number of Terms by 10, halt the Sum of 
the firſt and laſt Term, the Product gives 80 as before. 

So alſo, 21,18, 15, 12, 9, 6, 2, uy given, the Sum 
of all the Terms will be found to be 84 ; for here the Num- 
ber of Terms is 7, and the Sum of the firſt and laſt, viz. 
21 and 3, is 24, half whereof, viz. 12, multipliel by 9, 
produceth 84, the Sum of the Terms ſought. f 

7. Three Numbers that differ by Arithmetical Propor- 
tion, the Double ef the Mean, or middle Number, is 
equal to the Sum of the Extreams. 

So 9, 12, and 15, being given, the Double of the 
Mean 12, viz. 24, is equal to the Sum of the two Ex- 
treams 9, and 15. | 

8. Four Numbers that differ by Arithmetical Proportion 
(either contained or interrupted) the Sum of the two Means 
is equal to the Sum of the two Extreams. . 

So 9, 12, 18, 21, being given, the Sum of 12 and 18, 
will be equal to the Sum of gand 21, viz. 30, alſo 6, 8, 
14, 16, being given, the Sum of 8 and 14 is equal to the 


Sum ot 6 and 16, vis. 22, &c. See Mingate's Arith. c. 35. 


9. Geometrical Proportion, by ſome called Geometrical 
Progreſſion, is when diverſe — differ, according 
right Reaſon. 1 55 

So 1, 2, 4, 8, 16, 32, 64, Ge. differ by Double Reaſon; 
and 3, 9, 2 81, 243, 729 differ by triple Reaſon; 4,19, 
64, 256, Sc. differs by quadruple Reaſon, &c. 
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10, In any Number that increaſe by Geometrical Pro. 
portionr if you multiply the laſt Term by the Quotient of 
any one of the Terms divided by another of the Terms 
which being leſs is next unto it, and having deducted, or 
ſubſtracted the firſt Term out of that Product, divide the 
Remainder by a Number that is an Unit leſs than the ſaid 
Quotient, the laſt Quote will be the Sum of all the Terms 
80 1, 2, 4, 8, 16, 32, Ua, being gi- 


ven, firſt I take one of the Terms, v2z. 64 
8, and divide it by the Term which is 4) 8 (2 
leſs, and next to it, viz. by 4, and the 
Quotient is 2, by which multiply the 128 
laſt Term by 64, and the Product is 128, I 


from whence I ſubſtract the firſt ferm, ß. 
viz, 1, the Remainder is 127), which 1) 124 (127 
Dividend by theQuotient 2 madeleſs by . 
1, viz, 1, the Quote is 127, for the Sum of all piveu 
Terms, as by the Work in the Margin. 

So if 4, 16, 64, 256, 1024, were given, the Sum of 
all the Terms will be found to be 1364. 


For firſt I divide 64, one of the Terms, 1024 
by the next leſſer Term, and the Quo- 16) 64 (4 
tient is 4, by which I multiply the laſt 
Term 1024, and it produceth 4096; from 4096 
whence J ſubſtract the firſt Term 4, and 4 


the Remainder 8 4992, which I divide = — 
b the uote le $ Dy 1, VIZ. 5 and the 411 6 
Grote 7 for the total — of all 3) W V9y 
the Terms as per Margin. 

11, Three Geometrical Proportionals given, the Square 
of the Mean is equal to the Rectangle, or Product of the 
Extreams. 

80 8, 16, 32, being given, the Square of the Mean, viz, 
16, is 256, which is equal to the Product of the Extreams 
8 and 32, for 8 times 32 is equal to 286. 

12. Of Four Geometrical proportional Numbers given, 
the Product of the two Means is equal to the Product of 
the two Extreams. | 

. $08, 16, 32, 42, being given, I ſay, that the Product of 
the two Means, viz. 19 Times 32, which is 512, is equal 
to 8 times 64, the Product of the Extreams. 


Alſo 
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Alſo if 3, 9, 21, 63, were given, which are interrupted 
I ſay, 9 Times 21 is equal to 3 Times 63, which is equal 
0 189. 5 | 

From hence ariſeth that precious Gem in Arithmetick, 
which for the Excellency thereof is called the Golden Rule, 
or Rule of Three. © | 


CHAT x 
Single Rule of Three Direct. 


I. HE Rule of Three (not undeſervedly called the 
Golden Rule) is that by which we find out a 
fourth Number in Proportion unto three given Numbers, 
ſo as this fourth Number that is ſought may bear the ſame 
Rate, Reaſon, and Proportion to the third given Number, 
as the ſecond doth to the firſt, from whence it is called the 
Rule of Proportion. | 

2. Four Numbers are ſaid to be proportional, when the 
firſt containeth, or is contained by the ſecond, as often as 
the third containeth, or is contained by the fourth, Vide 
Wingate's Arith. Chap. 8. Sect. 4. | | 

So theſe Numbers are ſaid to be Proportionals, viz. 3, 
6,9, 18, for as often as the firſt Number is contained in 
the ſecond, ſo often is the third contained in the fourth, 
viz. twice. Allo, 9, 3, 15, 5, are ſaid to be Proportionals ; 
for as often as the firſt Number containeth the ſecond, fo 
often the third Number containeth the fourth, vis. 3 
Times. | | | 

3. The Rule of Three is either Simple or Compound. 

4. The Simple, or Single Rule of Three, conſiſteth of 

Numbers, # 3h rs to ſay, it hath 3 Numbers given to 
End out a Fourth, and this is either Dire& or Inverſe, 
Vide Aiſtead Math, lib. 2. c. 13: 

5. The Single Rule of Three Direct, is when the Pro- 
portion of the firſt Term is to the ſecond, as the third is 
to the fourth, or when it is required that the Number 
ſought, viz. the fourth Number muſt have the ſame Pro- 
portion to the ſecond, as the third hath to the firſt. 

6. In the Rule of Three, the greateſt Difficulty is to 
diſcover the Order of the 3 Terms of the Queſtion pro- 

| pounded 
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pounded, viz. which is the firſt, ſecond, and the third; 
which that you may underſtand; obſerve, that of the Three 
iven Numbers, two always are of one Kind, and the other 
is of the ſame Kind, with the proportional Number that i; 
ſought; as in this Queſtion, vis. If 4 Yards of Cloth coſt 
12 Shillings, what will 6 Yards coſt at that Rate? Here 
the two Numbers of one Kind are 4 and 6, vzz. they both 
ſignify ſo many Yards, and 12 5. is the fame Kind with 
the Number ſought, for the Price of 6 Yards is ſought. 
Again obſerve, That of the 3 given Numbers, thoſe two 
that are of the ſame Kind, one of them muſt be the firſt, 
and the other the third, and that which is of the ſame 
Kind with the Number ſought, muſt be the ſecond Num- 
ber in the Rule of Three ; and that you may know which 
of the ſaid Numbers to make your farſt, and which your 
third, know this, that to one of theſe two Numbers, there 
is always affixed a Demand and that Number upon which 
the Demand lieth, muſt always be reckoned the third Num- 
ber. As in the forementioned Queſtion, the Demand is 
affixed to the Number 6, for it is demanded, what 6 Y ards 
will coſt, and therefore 6 mvſt be the third Number, and 
4, which is of the ſame Denomination or Kind with it, 
muſt be the firſt, and conſequently the Number 12 muſt be 


the ſecond ; and then the Number being placed in the tore- 


mentioned Order, will ſtand. as followeth, vzz. 


yards & yards 
4 12 6 


. The next Thing is, to find out the fourth Number 
in Proportion which that you may do, multiply the ſe- 
cond Number by the chird, and divide the Product thereof 
by the firſt, or (which is all one) multiply the third Term, 
or Number, by the ſecond, and divide the Product thereof 
by the firſt, and the Quotient thence ariſing is the 4th 
Number in a direct Proportion, and is the Number ſought 
or Anſwer to the Qeſtion, and is of the ſame Denomina- 
tion that the ſecond Number is of. As thus. [Let the ſame 
Queſtion be again repeated, zz. if 4 Yards of Cloth colt 
12 Shillings, what will 6 Yards coſt ? 
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Having placed your Numbers according to the fixth 
Rule of this Chapter foregoing, I multiply the ſecond 
Number 12, by the third Number 6, and the Product is 
12, which Product I divide by the firſt Number 4, and 
the Quotient thence ariſing is 18, which is the 4th Pro- 
portional or Number ſought, vis. 18 Shillings, becauſe 
the ſecond Number is Shillings, which is the Price of 6 
Yards, as was required by the Queſtion. See the Work 


following. 


ds Jo yds 1. 
If * , - 2 6 I 


vet. 2. Another Queſtion may be this, viz. If 7 C. 
4 Peer coſt 21 "= much will 16 C. coſt at that 
ate? c | 
To reſolve this Queſtion, I conſider that (according 
to the Gth Rule of this Chapter) the Terms or Numbers 
ought to be placed thus, wiz. the Demand lying upon 16 
C. it muſt be the third Number, and that of the ſame 
Kind with it muſt be the firlt, vis. ) C. and 21 J, being 
of the ſame Kind with the Number ſought, muſt be the 
ſecond Number in this Queſtion then J proceed accord- 
ing to the 9th Rule, and multiply the ſecond Number, 
by the third, viz. 21 by 16, and the Product is 336, 
which I divide by the fir Number 7, and the Quotient is 
48 7. which is the Value of 16 C. ot Pepper at the Rate of 
21 J. for C. See the Work following. 


C, 
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C. I. GC 
10 
I 


— 

— 126 
21 

—— 


7) 336 (487. \ 
: > mi 


1 
56 Facit 48. 
(0) 


8. If when you have divided the Product of 2d and 3d 
Numbers by the firſt, any Thing remain after Diviſion is 
ended, ſuch Remainder may be multiplied by the Parts 
"of the next inferior Denomination, that are equal to an 
Unit, or Integer, of the ſecond Number in the Queſtion, 
_ and the Product thereof divide by the firſt Number in the 
Queſtion, the Quotient 1s of the ſame Denomination 
with the Parts by which you multiplied the Remainder, 
and is Part of the 4th Number which is ſought. And fur- 
thermore, if any Thing remain, after this laſt Diviſion is 
ended, multiply it by the Parts of the next inferior Deno- 
mination equal to the Unit of the laſt Quotient, and di- 
vide the Product by the ſame Diviſor, vis. The fir 
Number in the Queſtion, and the Quote is ſtill of the 
fame Denomination with your Multiplier ; follow this 
Method until you have reduced your Remainder into the 
loweſt Denomination, &c. An Example or two will make 
this Rule very plain, , which may be the following. 

Nuep. 3. If 13 Yards of Velvet, &c. coſt 21 J. what 
will 27 Yards of the ſame coſt at that Rate? 
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Chap. 10. of Thr:e Direct. „ 
Having ordered and wrought my Numbers according to 
he 6th and 7th Rule of this Chapter, I find the Quotient 
o be 43 J. and there is a Remainder of 8, fo that I con- 
Jude the Price of 27 Yards to be more than 43 J. and to 
he Intent that I may know how much more, [ work ac- 
ording to the foregoing Rule, vis. I multiply the ſ. 
Remainder 8 by 20 s. (becauſe the ſecond Number in t 
Queſtion was Pounds) and the Product is 160, which di- 
vided by the firſt Number, viz. 13, it quotes 12, which 
ne 12 Shillings; and there is yet a Remainder of 4, which 
| multiply by 12 Pence (becauſe the laſt Quotient was 
Shillings) and the Product is 48, which I divide by 13, 
the firſt Number, and the Quotient is 3 d. and yet there 
remaineth 9, which I multiply by 4 Farthings, and the 
Product is 36, which I divide by 13 again, it quotes 2 
Farthings, and there is yet a Remainder of 10, which, be; 
cauſe it cometh not to the Value. of a Farthing, 2 be 
negleRted,or rather ſet after the 2 Farthings over the Divi- 
for, with a Line between them; and then, by the 21ſt and 
22d Definitions of the firſt Chapter of this Bookeit will 
he T of a Farthing, ſo that I conclude, that if 13 Yards 
of Velvet coſt 21 7 

12s, 3 d. 21 grs. which Fraction is 10 Thirteens of a 
Farthing. See the Operation as fblloweth : 


- 


27 Yards of the ſame will coſt 43 7. 
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13) 56) (43 2: 
52 


47 
39 


Remain 8 | 
_ Multiply 20 


13) 160 (125. 


13 

30 \ 

26 2 
— — | 


Remain 4 
Multiply 12 

13) 483 d. 
39 


— 
Remain 
| Multiply 4 


13) 36 (2 
20 


| Remain 10 = 
| . ' SF PR 4 gry. 
1 Facit 43.12 3 217 
| 


Lxe/t. 4. Another Example may be this following, v2, 
If 14 Pound of Tobacco coſt 24 J. what will 478 Pound 

coſt at that Rate? | 
Work 


), be. 
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ou will find it to 
he laſt Rule, and you will fin 
* as 411 4 K 12 975. and by the Nr | 
the geh Chapter 921 5. * 7 TN * 18 72 
rth or Value o . : 
| 67 Tr 7 4 74 "The Work followeth. 
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27 
3346 
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n © 
14) 12906 (9207 


% © * . vs 


Remains (12) 
Multiply 12 
24 

12 


14) 144 (106. a 
14 


re. (4) 
"I ( 16) (154 
14 


dJ. s. d. grie 
Facit 46 fl 10 1 4 


* 


reduce both Numbers to one Denomination; and likewif 


as is directed in the th Rule of this Chapter. 
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Chap. 


In the Rule of Three it many Times happens, th In reſ 
although the firſt and third Numbers be of one Kind, a the ſam 
both Mone , Weight, Meaſure, &c. yet they may nc Pence, _ 


be of one Denomination, or perhaps they may both con 
ſiſt of many Denominations ; in which Caſe you aret 


our ſecond Number, if it conſiſteth at any Time of divert 
Denominetions, muſt be reduced to the leaſt Name men 
tion'd, or lower if you pleaſe, which being done, multi 
ply the ſecond and third together, and divide by the fi 


And note, that always the Anſwer to the Queſtion is i 
the ſame Denomination that your ſecond Number is of, 0 
is reduced to, as was hinted before. 

Queſt. 5. If 15 Ounces of Silver be worth 37. 15; 
what are 86 Ounces worth at that rate ? 

In this Queſtion the Numbers being ordered according 
to the 6th Rule of this Chapter, the fert and third Num 
bers are Ounces, and the ſecond Number is of diverſeD 
nominations, v72. 3 J. 15 s. which muſt be reduced to 
Shillings, and the Shillings multipli ed by the third Num- 
ber, and the Product divided by the firſt, gives you the 
Anſwer in Shillings, viz. 430 Shillings, which are redu- 
ced to 21 4, 105, 

£3 En og. 
V 
20 


3 3 
86 
——_— — (ñ 
450 
600 
35) 6450 (43 lo 
O 2]0—— 
— 21 J. 10. 
45 
45 


—— — 


oo Fa. 211. 105, 


x 


val t 
umbe 
have be 


into 25 


th 
It 8 


ns, the la reſolving the laſt Queſtion the Work would have been 
E Te de ſame, if you had reduced your ſecond Number into 
nay 7 Pence, for then the Anſwer would have been 5160 Pence, 
th con {equal to 217. 105. or if you had reduced the ſecond 

u are t Number into Farthings, the e. or Anſwer would 
likewiſe have been 20640 Farthings, equai to the ſame, as you may 
diver prove at your Leiſure, | 


Queſt. 6. If 8 1b. of Pepper coſt 4s. 8 d. what will 


n; C. 3qrs. 14 8. coſt? 
nene in chis Queſtion the firſt Number is 8 73. and the third 


the firſt 51 C. 3 qri. 1476. which muſt be reduced to the ſame” 


ion is „ Denomination with the firſt, viz, into Pounds, and the 

is of oH (cond Number muſt be reduced into Pence; then multiply 

and divide according to the 5th Rule foregoing, and you 

L iz. wil-find the Anſwer to be 6144 Pence, which is reduced 
into 25 15. 145. 6d. 


. ine Ib. J. d. 2. J. Hh, 
5 If 8 coſt 4 8 what will + 8 14 coſt? 
erſeD EF 4+ / 
luced to 1 N 
d Num- 56 3 
you the 28 
re redv- 152 
6 
882 
56 ſecond Number. 
529 2 
4410 


12) 210 1 5. d, 
8) 49322 (6174 (41]0 26 14 6 


48 8 
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Que. . If 3 C. 1 gr. 14 J. of "Raiſins coſt 97. 4. 
WP... Nins C. : qrs. SL of the ſame coſt ? 2 2 
Here the firſt and third Numbers each conſiſt of diverſe 
Denominations, but muſt be * both into one Deno- 
mination, &. as you ſee in the Operation that followeth, 
the Anſwer is 388 s. which is reduced into 19 J. 85. 


C. gr. 15. * 1. C. grs. 15. 
W 3 1 14 coſt 9 9 What will 6 3 20 coſt. 


4 . 20 4 
— — — 
; I 18 27 
2 | 2 
108 216 
27 56 
— — — 
378 Pound: 576 Pounds 
189 Second Numb. 
5 4 /- = 6984 
Them P/ 2 Fs LA 8 
| 77 F 


| — — > 8 
378) 146664 (38]8 (19 8 
| 2 


1134 — — 


— — 1 8 
3326 18 
3024 — 
. 3024 
of 3204 
* Fac, 19 h 85. — 
7 | (0) 


Beef. 8. If in 4 Weeks 1 ſpend 135. 4d. how long 
will . 65. laſt me at that Kate? 
war 2333 Days, equal to 6 Ycars, 48 Days, See the 
Or 


[f 
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& . W, . | 
If 13 4 require 4 what will 53 6 coſt? 
I2 — . 9 "a 
— — 4 
28 Days 1066 | 8 
9 22 
2132 
1066 
12792 Pence 3 
28 Second Number 
— 
102336 
25584 
| | —— | 
13 16]0) 358176 (2238 (6 Years 
6,4 * „ 2190 


Numb, 


4. a a 61 | ye, da LJ 
19 8 48 Facit 6 4742 
13 

12 


Remain (96) 


Queſt. g. Suppoſe the yearly Rent of a Houſe, a yearl 
Ss 5.9 _ Wages, bo bo Z. I deſire to know how muc 
it e Day? | 
ere you are to bring the Year into Days, and ſay, if 
r long 365 Days require 73 J. what will one Day require? 
Now when you come to multiply 73 by 1, the Product 
e the W is the ſame; for 1 neither multiplieth nor divideth, and 
73 cannot be divided by 365, becauſe the Diviſor is bigger 
* the Dividend; wherefore 28 73 4 uy _ 
ings, and they make 1460, which divide the firſt. 
1 J 46 5 73 


— — — — 


| _, The Single Rule Chap. 10. 


Number 36s, and the Quote is 4 s, for the Anſwer: As 
you ſee in the Work: 


F 0 
f 1 
| 20 


„ 


6 8 
365) _ (45 


Lu. 10. A Merchant bought 14 Pieces of Broad- 
Cloth, each Piece containing 28 Yards, for which he gave 
after the Rate of 13s. 6 d. + fer Yard; now I deſire to 
know how much he gave for the 14 Pieces at that Rate? 

Firſt find out how many Yards are in the 14 Pieces, 
which you will do if you multiply the 14 Pieces by 28, 
the Number of Yards in a Piece, -and it makes 3925 then 
ay, If a Yard coſt 13 s. 6d F, what will 392 Yards coſt? 

V ork as followeth, and the Anſwer you will find to be 
127400 Half-pence, which reduced, make 265 J. 8 . 4 d. 
For aſter you have multiplied your ſecond and third Num- 
bers together, the Product is 127400, which, according 
to the ſeventh Rule, ſhould be divided by the firſt Num- 
ber; but the firſt Number is 1, which neither multiplieth 
nor divideth, and therefore the Quotient or 4th Number 
is the ſame with the Product of the ſecond and third; 
which is in Half pence, becauſe the ſecond Number was ſo 
reduced. See the Work as followeth. 
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1 
14 
112 
28 
Yards in the 14 P 
92 Yards in the 14 Pieces. 
Yds. © 4 Yds. . 
If 1 coſt 13 6+, what will 392 coſt? 
12 325 
ws 
32 1960 
13 784 
— 1176 
2 24) 1217400 (53018 (265 . 
— —  & & & Aa & AD. 
Half-pennies 325 120. -/ 3 
74 13 
7 Ws _ 
—— — 
200 10 
192 10 
(8) Shil. 


J. . d. Remain (8) Halfp. or 4d. 
Facit 265 8 4 | 
vet. 11. A Draper bought 420 Y ards of Broad-cloth, 
1 + aA for it by the Rate of 145. 10d, à per El 
Engli/6, now I demand how much he paid for the whole 
after that Rate ? 
Bring your Ells into Quarters, and your given Yards ' 
into Quarters, the Ell is 5 Quarters, and in 420 Yards, 
are 1680 Quarters ; then ſay, if 5 Quarters coſt 145. 
10 d. 3, or 7515 Farthings, what will 1680 Quarters coſt? 
Facit 250 J. 5 5. See the Operation, 


F 2 


Tlle 


Yards 
420 
4 


1680 


10S 1680 
715 
— — 
8400 
1680 
11760 


— — 06 O 
5) 1201200 (240240 (2500. 
715 779. 10 192 


20 482 
20 480 
I2 rem. (240) grs. or 5% 
| 10 
: 20 
20 
2. 4. d. — 

Facit. 250 5 © (0) 


Dee. 12. A Draper bought of a Merchant 5o Pieces 
of Kerſey, each Piece containing 34 Ells, the Ell Flemyb 
being 3 Quarters of a Yard, to pay after the Rate of 83. 
4 d. per Ell Flemiſh, I demand how much the 50 Pieces 
coſt him at that Rate? 

Firſt find out how many Ells Flemiſh are in the 30 
Pieces, by multiplying 30 by 34, the Product is 17060, 
which bring into Quarters by 3, it makes 5100 Quarters 
then | as in the laſt Queſtion, and the Anſwer you 


will find to be 102000 Pence, or 425 J. See the Operation 


as followeth. i | 
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whi 
4 4. 


501. 


I 5%. 


100d.5) 510000 (10200 200 
„ 150 
5 — —a—— | 
— 1700 Ells . 
10 3 
10 — — 
— | 5100 
(a) -- (210) - : 
12) 102000 (85c{ſ2 (425 Je- 
96 8 
60 5 
60 4 
() 10 
10 
Facit 4251. (0) 


Que. 13. A Goldſmith bought a Wedge of Gold, 
which weighed 147. 3 oz. 18 p. w. for the Sum of 5144. 
45. I demand what it ſtood him in pry Ounce? Anſwer. 
60 6. or 3 J. | 


4. os. N J. „ 
If 14 3 . I 
12 20 Shillings 20 
3 10284 20 p. w. 
Rs ©: 0h W; 
1710 5428) 205680 (6[0 (37. 
20 ; * 6 
— 20 5680 — ; 
3428 p. w. (e) Facit 601. or 3 & 
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' Queſt. 14. A Grocer bought 4 Hogſheads of Sugar, each 
weighing near 6 C. 2 grs. 1475. which coſt bis . $5, As 4 
6 d. per C. I demand the Value of the 4 Hdds. at that Rate? 5 
Firſt I find the Weight of the 4 Hdds, which you may _ 


do by reducing the Weight of one of them into Poun 4 5 
and multiply them by 4, the Number of Hdds, and they N irſt 
make 1968 J. Then ſay, If 1 C. or 112 15. coſt 2 1. 8 s. 6d. Packs, 
what will 2968 2b. coſt ? Facit 647. 55. 3 d. As by the re 82: 
Operation, Till | 

QC: fs. = 
6 2 14 
4 
26 
2 
T 
If 112 2 8 6 2968 53 
2 1 Yd 
— — — 742 J. in 1 hhd. 6 
48 5936 4 Hogſheads. 
12 23744 
— 14840 2968 1b. in 4 hds 
192 — 12) 2.0). 
48 112)1727376 (15413) 12815 (64.4, 
— 52 2 6 „ „ 5 „ „ . „ ; 
5382 '} 5 HS | 10 
— — — 
607 34 8 
x60 24 8 
— — — 
70 102 (5) Shillings, 
448 96 
257 63 
224 60 
236 (3) Pence 
33 
—— l, J. d. 
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8 Lage. 15. A Draper bought of a Merchant 8 Packs of 
% 8 Cloth, each containing Parcels, and each Parcel 10 Pie- 

ces, and each Piece 26 Yards, and pave after the Rate of 

4 7 41. 163. for 6 Yards, now I defire to know how much 

| 2 he gave for the Whole ? Anſwer 66 56 1. 

þ 80 irſt find out how many Yards there were in the 8 
7 Packs, and by the following Work you will find there 


y the are 8320 Yards; then ſay, if 6 Yards coſt 47. 16 3. what 
will 8320 Yards coſt, &:, 
, | | 8 Packs. 
A 
32 Parcels 
10 
320 Pieces 
26 
„„ 1920 
6 4 16 8320 640 
— — 8320 Yards, 
96 49920 
74880 | 
—ů— 5 | 
6) 798720 (133120 (6656 J. 
6 12 
— 
19 I 
18 12 | 
18 II 
18 10 . | 
; ” 16 
6 21 
12 (0) 
12 
: — Facit 6656 J. 


(0) 54 By 
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By this Time the Learner is, as I ſuppoſe, well exerciſed 
in the Practick and Theorick of the Rule of Three Dire; 
but at his Leiſure he may look over the following Queſtions 
whoſe Anſwers were given, but the Operation purpoſely 
omitted as a Touchſtone for the Learner, thereby to try 
his Ability in what hath been deliver'd in the former Rules, 

Reef, 16. If 24 J. of Raiſins coſt 6 5, 6d. what will 

18 Ny. coſt, each weighing neat 3 qrs. 18 16. Anſ. 241, 
175. 5 © a 

"up. 17. If an Ounce of Silver be worth 5 Shillings, 
what is the Price of 14 Ingots, each Ingot weighing 7 /6, 
5 0%. 10 p. w. Aw. 313 l. 5 5. 

- Nweſt. 18. Ifa Piece of Cloth coſt 10 J. 165. 8 d. Ide 
mand how many Ells Erg. there are in the ſame, which 

Ell at that Rate is worth 8 5. 4 d. Anſ. 26 Ells Eng. 

Quest. 19. A Factor bought 84 Pieces of Stuffs, which 
coſt him in all 537 J. 12 5. at 5 5. 49. per Yard, I demand 
how many Yards there were in all, and how many Ells 
Eng. were contained in à Piece of the ſame? Anſ. 2016 
Yards in all, and 19 & Ells of Erg. per Piece. 

Neſt. 20. A Draper bought 242 Yards of Broad-cloth, 
which coſt him in all 254 L. 10 f. for 86 Yards, of which 
he gave after the Rate of 11 s. 4d. per Yard, I demand 
how much he gave per Yard for the Remainder? An,. 20. 
9d. t per Yard. | 

Rueſt. 21. A Factor bought a certain Quantity of Serge 
and Shalloon, which together coſt him 126 J. 145. 106, 
the Quantity of Serge he bought was 48 Yards, at 4 5, 
4 d. per Yard ; and for every two Yards of Serge he had 5 
Yards of Shalloon ; I demand how many Yards of $hal- 
loon he had, and hcw much the Shalloon coſt him per Yard? 
Fin. 120 Taids of Shalloon at 1 J. 15 f. 54. 135 per yd. 


Queſt. 22. An Oilman bought three Tuns of Oil, which 


coſt him 151 7. 14 5. and fo it chanced that it leaked out 
85 Gallons ; but he is minded to ſell it again, fo that he 
may be no Loſer by it; I demand how he muſt ſell it per 
Gallon? Anſ. at 45, 6d. $34 per Gallon. 

Nueſt, 23. Bought g Packs of Cloth, each Pack con- 
taining 12 Cloths, which at 5 5. 4 d. Ell Flem. coſt 1080 /. 
I dem:nd how many Yards there were in each Cloth? 
Fnſ. 27 Yards in each Cloth. 

Nucſi. 
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Que 24. A Gentleman hath. 535 J. per Ann, and his 
Expences are, one Day with another, 18 5. 10 d. 3 qrs. 
| defire to know how much he layeth up at the Year's- 
End? Anſ. 1911. 35. 8 d. 1 gr. | 

Queſt. 25. A Gentleman expendeth — one Day with- 
another 7 4. ro d. =, and at the Year's End layeth up 
40 J. I demand how much is his yearly Income? An,. 
148 J. 145. 4 d. . | 

Queſt. 26. If I ſell 24 Yards for ro J. r0 s. how many: 
Ells Flem. ſhall I ſell for 283 J. 17 5. 6 d. at that Rate? 
Anſ. 504 & Ells Flem. 15 

Queſt. 27. If 1004. in 12 Months gain 6 7, Intereſt, 
how much will 75 J. gain in the ſame Lime, and at the 
ame Rate? Anſ. 471. 105. 

Queſf, 28. If 100 f. in 12 Months gain 6 J. Intereſt, 
how much will it gain in 7 Months at that Rate? Au. 

J. 10 5. 

Neft. 29. A certain Uſurer put out 73 J. for 12 Months, 
and received Principal and Intereſt 81 7. I demand what 
Rate per Cent. he received Intereſt? Anſ. 8 J. per Cent. 

Que. 30. A Grocer bought 2 Cheſts of Sugar, the one 
weigh'd near 18 C. 3qrs. 14 J. at 21. 65s. 8 d. per C. the 
other weigh'd near 18 C. 1 gr. at 4 d. I per 1b, which he 
mingled together; now I deſire to know how much a C. 
wt. of this Mixture is worth? A. 2 1. 4 5s. 273% gr. 

Queſt. 31. Two Men, vis. A and B departed both 
from one Place, the one goes Eaſt, and the other We/t; 
the one travelleth 4 Miles a Day, and the other 5 Miles 
a Day, how far are they diſtant the gth Day after their 
Departure? Anſ. 81 Miles. | 

Queſt. 32. A flying every Day 40 Miles, is purſued the 
fourth Day after by B; potting 50 Miles a Day; now the 

veſtion is, in how many Days, and after how many 
Miles Travel, will A be overtaken ? 

Anſ. B overtakes him in 32 Days, when they have 
travelled 600 Miles, See Mere's Arith. cap. 8. gr. J. 

11. The general Effect of the Rule of Fhree Direct, is 
contained in the Definition of the ſame, that is, to find a 
fourth Number in Proportion, conſiſting of two equal 
Reaſons ; as hath been fully ſhewn in all the foregoing 
Examples, a . 

| F 5 The 
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The ſecond Effect is, by the Price or Value of one 
Thing, to find the Price and Value of many Things of 
like Kind. 

The third Effect is, by the Price or Vflue of many 
Things, to find the Price of one; or by the Price of many 
Things, the ſaid Price being one, to find the Price of many 
Things of like Kind. 

The 4th Effect is, by the Price or Value of many, to 
find the Price or Value of many Things of like Kind. 
be 5th Effect is thereby to reduce any Number of 
Monies, Weights, Meaſures, the one Sort into the other, 
as in the Rules of Reduction contained in the 8th Chap- 
ter, foregoing. Examples of its various Effects have been 
already anſwered, 

12. The Rule of Three Direct, is thus proved, vis 
Multiply the firſt Number by the 4th, (The Proof of the 
Rule of Three Dire and note the Product; then multi- 
ply the 24 Number by the 3d, and if this Product is equal 
to the Product of the iſt and 4th, then the Work is right- 
ly 33888 otherwiſe it is erroneous. 

o the firſt Queſtion of the Chapter, whoſe Anſwer or 

4th Number we found to be 18 s. is thus proved, vix. 

the firſt Number is 4, which multiplied by 18, the 4th, 

produceth 12, and the ſecond and third Numbers are 12 and 

8, which multiplied together produce 72, equal to the Pro- 

duct of the 1ſt and 4th, and therefore I conclude the 
Work to be rightly performed. dou 

Always obſerving, That if any Thing remain after you 
have divided the Product of the 2d and 3d Numbers by 
the firſt, ſuch Remainder in proving the ſame, muſt be 
added to the Product of the 1ſt and 4th Numbers, whoſe 
Sum will be equal to the Product of the ſecond and third, 
the ſecond Number being of the ſame Denomination with 
the _ and the trit of the ſame Denomination with the 
third, | 

So the fourth Queſtion of this Chapter being again re- 
peated, viz. If 144. of Tobacco coſt 24 . what will 
478 J. coſt at that Rate? The Anſwer, or fourth Num- 
ber, was 467. 1. 10d. 1 gr. i, which is thus proved 
v72, bring the 4th Number into Farthings, and it makes 
44294, which multiplied by the firſt Number * pe 

uce 
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duceth 619488 (the ſecond which remaineth being added 
thereto; then, becauſe I reduce my fourth Number into 
Farthings, I reduce my ſecond vzz. 27 5. into Farthings, 
and they are 1 now which multiplied by the 34 Number 

8, their Product is 619488, equal to the Product of the - 

rſt and fourth Numbers, Wherefore I conclude the O- 
peration to be true. This is an infallible Way to prove 
the Rule of Three Direct, and it is reduced from the 12th 
Section of the gth Chapter of this Book. 

And thus much for this ineſtimable Rule of Three Di- 
rect, the Demonſtration of which may be ſeen in Kerſey's 
Appendix to Wingate's Arithm, and in the th Chapter of 
Oughtred's Clavis Mathematica. . 


CHAP, XI. 
The Single Rule of Three Inverſe. 


I, H E Golden Rule, or Rule of Three Inverſe, is 

when there are 3 Numbers, given to find a 4th 
in ſuch Proportion to the 3 given Numbers, ſo as the 4th 
proceeds from the 2d according to the ſame Rate, Reaſon 
or Proportion, that the firſt proceeds from the third, or 
the Proportion is, . 

As the 4th Number is in Proportion to the 2d, ſo is the 
1ſt to the zd. See Aſtead Math. I. 2. c. 14. : 

So if the 3 Numbers given were 8, 12, and 16, and it 
were required to find a fourth Number in an inverted Pro- 
portion to theſe; I ſay, that as 16, the third Number 
is the Double of the firſt Term or Number 8, ſo muſt 
12, the ſecond Number, by the Double of the 4th ; fo 
will you find the fourth Term or Number to be 6. (And 
as in the Rule of Three Direct) you multiply the ſecond 
and third together, and divide their Product for a fourth 
3 ; 

2. In the Rule of Three Inverſe, you muſt multiply the 
ſecond Term by the firſt, or firſt Term by the ſecond, and 
divide the Product thereof by the firſt Term, ſo the Quo- 
tient will give you the 4th Term ſought in an inverted Pro- 
portion. The {ame Order being obſerved in this Rule as in 
the Rule of Three Direct, for placing and diſpoſing of the 

| given 
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iven Numbers, and after your Numbers are placed in or- 

er, that you may know whether your Queſtion be to be 
reſolved by the Rule Direct or Inverſe, obſerve the gene- 
ral Rule following. 

3. When your Queſtion is ſtated, and your Number 
orderly diſpoſed, Confider in the firſt Place, . whether the 
fourth Term or Number ſought, ought to be more or leſs 
than the ſecond Term; which you may eaſily do: And if 
it is required to be more or greater than the 2d Term, 
then the leſſer Extream muſt be your Diviſor; but if it 
requires leſs, then the higheſt Extream muſt be your Divi- 
ſor ; In this Caſe, the 18 34 Numbers are called Ex- 
treams (in reſpect of the ſecond) and having found ont 
your Diviſor, you may know whether your ele be · 
long to the Rule Direct or Inverſe; for if the 3d Term be 
your Diviſor, then it is Inverſe; but if the 1ſt Term be 
your Diviſor, then it is a direct Rule. As in the follow- 
ing Queſtions. ; Is | 

Queſt. 1. If 8 Labourers can do a certain Piece of Work 
in 12 Days, in how many Days will 16 Labourers do the 
fame? Ai. in 6 Days. 

Having placed the Numbers according to the 6th Rule 
of the 10th Chapter, I conſider, that 
if 8 Men can finiſh the Work in 12 lab. Days lab. 
Days, 16 Men will do it in leſſer (or 8 12 16 
fewer Days) than 12, therefore the 8 
biggeſt Extream muſt be the Diviſor,aa 
which is 16, and therefore it is the 16) 96 (6 Days 


Rule of Three Inverſe; wherefore I 96 
multiply the 1| and 2d Numbers to- — 
gether, viz. 8 by 12, and their Pro- (o) 


duct is 96, which divided by 16, Facit 6 Days 
quotes 6 Days for the Anſwer; and 
in ſo many Days will 16 Labourers perſorm a Piece of 
Work, when 8 Nlen can do it in 12 Days. 

Nut. 2. If when the Meaſure, vis. a Peck, of Wheat 
coſt 2 5. the Penny Loaf weighed (according to the Stan- 
dard Statute or Law of England) 8 Ounces, Idemand how 


much it will weigh when the Peck is worth 1 5. 6d. ac- 


cording to the ſame Rate or Proportion? fn. 10 oz. 
23 f. w. 8. gr. | 
| Having 
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i and reduced the given Numbers accor ; 

in * x an! gth Rules of the roth Cha en I or 
fler that at 1 5 6 d. per Peck, the Penny loaf wi 75 gh 
e than at 2 3. fer Peck; for as the Price _—_— * 
the Weight increaſeth ; and as the Price decrea _ , to ; 
Weight diminiſhes ; wherefore becauſe the firſt . - 
uires more than the ſecond, the leſſer Extream 22 
Diviſor, vis. 15. 6 d. or 18 d. and having . 

th Work, I find the Anſwer to be 10 02. 13 1 3 
and ſo much will the Penny loaf weigh when t 1 = 
Wheat is worth 1 5. 6 d. according to the — . 
8 Ounces, when the Peck is worth two Shillings. * 
Work is plain in the following Operation. a 


d. 02. d. 
If 24 8 18 
8 


— . p. w. 
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Que. 3. How many Pieces . pen, . Que 


of Money or Merchandize at If 12 240 

20 4. per Piece, are to be given 1. 18 4 
or received for 240 Pieces, the 80 ; Que 
Value or Price of every Piece _ Work 


being 12 Shillings? Anſwer 1 — 
Pieces. For if 123. 81 2,0) 28800 (144 pes, * 
240 Pieces, then 20 3. will re- 209. per. pe. We 
uire Jeſs; therefore the bigger 3 Mc by 
xtream muſt be the Diviſor, 8 h wy 
which is the third Number, &c. 6 N 
See the Work as in the Mar- "I _—_ 
8 many 
Ein. o Nu, 
| | (0) Ordir 
Queſt. 4. How many Yards of 3 Quarters Broad are re- how 1 
quired eo Double, or be equal in Tun 
Meaſure to 30 Yards; that are 5 grs. Jong grs. Ns, 
arters Broad? Anſwer, co 3 30 5 whicl 
. Yards. For ſay, if 5 Quarters 5 . Pluſh 
will require 30 Yards long, what — Ws 


Length will 3 Quarters Broad 3) 250 (50 yd: will t 


require? Here I conſider that ters u 
3 Quarters Broad will require 15 N 
more Yards than 30; for the — wide, 
narrower the Cloth is, the more (0) | broad 
in Length will go to make equal Meaſure with a broader 2 
Piece. and t 


Queſt. 5. At the Requeſt of a Friend, I lent him zoo Yard 
for 12 Months ; promiſing to do me the like Courteſy at they 


my Neceſſity; but when I came to requeſt it of him, he I de 
could let me have but 1507, now I deſire to know how IF An. 
long I may keep this Money to my plenary Satisfaction for 
my former Kindneſs to my Friend; Anſwer, 16 Months, whe 
I fay, If 200 J. will require more Time than 12 Months, man 
therefore the leſſer Extream, viz. 150, muſt be the Divi- long 
ſor ; multiply and divide, and you will find the 4th in- 
verted Proportional to be 16, and ſo many Months I ought and 


to keep the 150 J. for Satisfaction. 

Queſt. 6. If for 24 5. I have 120015. Weight carried 
36 Miles, how many Miles ſhall 18007, be carried for 
the ſame ? A/. 24 Miles. N. 
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Queſt. J. If for 24 5. I have 1200 wr. carried 36 Miles, 
how many II. wt. ſhall I have carried 24 Miles for the _ 
fame Money? Anſ. 1800 Ib. wt. 760 

Queſt. 8. If oo Workmen in 12 Days finiſh a Piece of 
Work or Service, how many Workmen are ſufficient to 
do the ſame in 3 Days? Anſ. 400 Workmen. 

2yeſt.g. A Colonel is beſieged in a Town, in which 
are 1000 Soldiers, with Proviſion of Victuals only for three 
Months; the Queſtion is. How many. of his Soldiers muſt 
be diſmiſs, that his Victuals may laft the remaining Sol- 
diers 6 Months? Anſ. 500 he muſt keep, and. diſmiſs as 
many. 

Nvep. ro. If 20 J. worth of Wine is ſufficient for the 
Ordinary of oo Men, when the Tun is ſold for 30 /. 
how many Men will the fame 20 l. worth ſuffice when the 
Tun is worth 25 J. Anſ. 125 Men. 

Luc. 11. How much Pluſh is ſufficient for the Cloak, 


which hath in it 4 Yards of 7 2 wide, when the 
nf. 


Pluſh is but 3 Quarters wide? 4 Yards of Pluſh, 

Nueſt. 12. How many Yards of Canvas that is Ell wide 
will be ſufficient to line 20 Yards of Say, that is 3 Quar- 
ters wide? Anſ. 12 Yards. 

Queſt. 13. How many Yards of Matting that is 2 Feet 
wide, will cover a Floor that is 24 Feet long, and 20 Feet 
broad? Anſ. 140 Feet. | 

Nueſft. 14. A Regiment of Soldiers, conſiſteth of 1000, 
and to have new Coats, and each Coat to contain two 
Yards two Quarters of Cloth that is 5 Quarters wide, and 
they are to be lined with Shalloon that is 2 Quarters wide, 
I demand how many Yards of Shalloon will line them ? 


Anſ. 16666 Z _ or 4166 4 Yards. 


Queſt. 15, A Meflenger makes a Journey in 24 Days, 
when the Day is 12 Hours long: I defire to know in how 


many Days he will go the ſame when the Day is 16 Hours 
long? Af. in 18 Days. 

veſt, 16.1 borrowed of my Friend 607. for 8 Months, 
and he hath Occaſion another Time to borrow of me for 
12 Months, I defire to know how much I muſt lend to 
2 * good his former Kindneſs to me? Af. 424. 133. 
40. | : 


4. The 
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4. The general Effect of the Rule of Three Inverſe, is 
contained in the Definition of the ſame, that is, to find a 


fourth Term in Reciprocal Proportion inverted to the Pro- 


portion given.. 
The 2d Effect is, by two Pieces, or Value of two ſe- 
veral Pieces of Money or Merchandize known, to find 
how many Pieces of the one Price is to be given for ſo many 
of the other. And ſo to reduce and exchange one Sort of. 
Money or Merchandize into another. Or elſe to find the 
Price unknown. of any Piece given to exchange in recipro- 
cal Proportion. | | TIS 
The 3d Effect is, by two different Priges of a Meaſure 
of Wheat bought or ſold, and the weight of a Loaf of 
Bread, made anſwerable to one of the Prices of the Mea- 
ſure given, to find out the Weight of the ſame Loaf an- 
ſwerable to the other Price of the ſaid Meaſure given. 
Or elſe, by the two ſeveral Weights of the ſame priced 
Loaf, and the Price of the Meaſure of Wheat anſwerable 
to one of thoſe Weights given, to find out the other Price 
| 2 os Meaſure anſwerable to the other Weight of the ſame 
oaf. | 
The 4th Effect is, by two Lengths, and one Breadth of 
two Rectangular Places known, to find out another Breadth 
unknown. Or, by 2 Breadths, and one Length given, to 
find out another Length unknown in an inverted Propor- 
tion. | 
The 5th Effect is, by double Time, and a capital Sum 
of Money borrowed: or lent, to find out another capital 
Sum anſwerable to one of the given Times; or otherwiſe 
by two capital Sums, and a T ime anſwerable to one of 
them given, to find out a Time anſwerable to the other 
capital Sum in reciprocal Reaſon, - | 
he 6th Effect is, by two different Weights of Carriage, 
and the Diſtance of the Place in Miles or Leagues given, to 
find another Diſtance in Miles anſwerable to the fame Price 
of Payment. Or otherwiſe, by two Diſtances in Miles, 
and the Weight anſwerable to one of the Diſtances in Miles, 
(carried for a certain Price) to find out the Weight anſwer- 
able to the other Diſtance for the ſame Price. 
The 7th Effect is, by double Workmen, and the Tims 
aniwer- 
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anſwerable to one of the Numbers of Workmen given, to 
find out the Time anſwerable to the other Number of 
Workmen in the Performance of any Work or Serviee, 
Or contrariwiſe, by double Time, and the Workmen an- 
ſwerable to one of theſe Times given, to find out the Num- 
ber of Workmen anſwerable to the other Time, in the 

Performance of any Work or Service. 

Alſo by a double Price of Proviſion, and the Number of 
Men, or other Creatures, nouriſhed for a certain Time an- 
ſwerable to one of the Prices of Proviſions given, to find 
out another Number of Men or other Creatures anſwerable 
to the other Price of the Proviſion for the ſame Timg, Or 
contrariwile, beo Numbers of Men, or other Creatures 
nouriſhed, and one Price of Proviſion anſwerable to one of 
the Numbers of Creatures given, to find out the other 
Price of the ſame Proviſion anſwerable to the other Num- 
der of Creatures, both being ſuppoſed to be nouriſhed for . 
the ſame, &c. | 

To prove the Operation of the Rule of Three Inverſe, 
multiply the 3d and 4th Terms together, and note their 
Product; we, multiply the 1ſt and 2d together, and if 
their Product is equal to the Product of the 3d and gth, 
then is the Work truly wrought, but if it falleth out other» 
wiſe, then it is erroneous. | | 

As in the firſt Queſtion of this Chapter 16 (the third 
Number) being multiplied by. 6 (the 4th Number) the 
Product is 96, and the Produdt of 8 (the firſt Number) 
multiplied by 12 (the 24 Number) is 96, equal to the 
firſt Product, which proves the Work to be right, 

And note, That if in Diviſion any Thing remain, ſuch 
Remainder muſt be added to the Product of the third and 
fourth Terms, and if the Sum be equal to the Product oY 
the firſt and ſecond (the Homogeneal Terms being of 
one Denomination) the Work is right. 


wb e 12 
The Double Rule of Three Direct. 


E have already delivered the Rule of Single Propor- 
tion, and we come now to lay down the Rules of 
Plural Proportion. | 


2, Plural 
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1. Plural Proportion is, when more Operations in the . 


Rule of Three than one are required before a Solution can 
be given to the Queſtion propounded. Therefore in Que- 
ſtions that require Plurality in Proportion, there are al- 
ways given mote than three Numbers. 

2. When there are given five Numbers, and a ſixth i; 
required in Proportion thereunto, then the ſixth Propor- 
tion is ſaid to be found out by the Double Rule of Three, 
as in the Queſtion follewing, vis. 

I 1004. in 12 Months bin 6 7, Intereſt, how much 
will 75 J. Gan in 9 Months 

3. Queſtions in the Double Rule of Three, may be re- 
ſolved either by 2 Single Rules of Three, or by 1 Single 
Rule of Three, compounded of the five given Numbers, 

4. The Double Rule of Three, is either Direct or elſe 
Inverſe. 1 

5. The Double Rule of Three Direct is, when in 5 
given Numbers, a 6th Proportional may be found out by 
two Single Rules of Three Direct. 

6. The five given Numbers in the Double Rule of 
Three Direct conſiſteth of two Parts, viz. 1. A Suppoſition, 
and 2dly, of a Demand; the Suppoſition is contained in 5 
the three firſt of the five given Numbers, and the Demand Nef fout 
lies in the two laſt; as in the Example of the ſecond Rule 15 
of this Chapter, viz. If 1007. in 12 Months gain 6 J. In- er 
tereſt, what will 75 J. gain in 9 Months? Here the Sup. 1 
poſition is expreffed in 100, 12, and 6, for it is ſaid if pont 
100 J. in 12 Months gain 6 J. Intereſt: and the Demand 
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lieth in 35 and 9, for it is demanded, How much +51. . H 
will gain in 9 Months. | 4: 
1. When your Queſtion is ſtated, the next Thing will N 


be to diſpoſe of the given Numbers in due Order and Place 
as a Preparative for Reſolution: Which that you may do, 
Firſt, Obſerve which of. the given Numbers in the Suppo- 
ſirion is of the ſame Denomination with the Number re- 
quired, for that muſt be the 2d Number, in the firſt O 

ration, of the Single Rule of Three, and one of the other 
Numbers in the | 667 > thay it matters not which, muſt 
be the firſt Number, and that Number in the Demand, 
which is of the ſame Denomination with the firſt, muſt be 
the third Number; which three Numbers being thus 
| placed, 
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in the Pleeed. will make one perfect Queſtion in the Single Rule 
f Three, as in the forementioned Example: Firſt, I con- 

der, that the Number required in the 1 is in the In- 

ereſt or Gain of 757. therefore that Number in the Sup- 

poſition which hath the ſame Name, vi. 6 

$1. which is the Intereſt or Gain of 100 J. 75 


— rast be the ſecond Number in the firſt Operation, and 
por- “ - . y 8 
Three, either 100 or 12, it matters not which, muſt be the firſt 


Number; but Iwill take 100; and then ſor the third 


much Number, I put that Number in the Demand, which hath 
he fame Denomination with 100, which is 75; for they 

be re. Noch fignify Pounds Principal, and then the Numbers 

single all ſtand as you ſee in the Margin. 

hen But if 1 had- for the firſt Number put the other Num- 

or ele er in the Suppoſition, via. 12, which — 12 Months, 
then the third Number muſt have bee 


9 
dich is the Number in the Demand which EN 
hath the ſame Denomination with the firſt, viz. 9 Months, 
und they will ſtand as in the Margin. 


ule of . There yet remain two Numbers to be diſpoſed of, and 
ſition, ole are one in the Suppoſition, and ano-  - 

ied in ber in the Demand ; that which is of the 12 75 
emand Peppoſition I place under the firſt of the , this 9 


ree Numbers; and the other which is 6 8: 
be Demand, I place under the third Num- 100 2 
er; and then two of the Terms in the 75 


_= r Wuppoſition will ſtand, one over the other, in the firſt 
emand ace, and the two Terms in the Demand will ſtand, one 


the other, in the third Place, as in the Margia. 


| 756 8. Having diſpoſed or ordered the given Numbers, ac- 


ig will ding to the laſt Rule, we may proceed to a Reſolution ; 
| Place d firſt I work with the 3 1 Numbers, which 
ay do cording to the firſt Diſpoſition, are 100, 6, and 75 5 
Suppo- hich is as much as to ſay, if 100 J. requires 67. Inte- 


ſt, how much will 75 Pounds require? which by the 3d 
ule of the 11th Chap. I find to be Direct; and by the 
th and 8th Rule of the roth Chapter, I find the 4th Pro- 


er re- 
O 
other 


muſt Norional Number to be 47. 105. ſo that by the raging 
mand. "gle Queſtion, I have diſcovered how much Intere 
oft be 1. will gain in 12 Months; the Operation whereof fol- 
thus Woveth on che left Hand under the Letter A, and having 


laced 


diſco- 
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diſcovered how much it will gain in 12 Months, we may NAP. 1 
by another Queſtion eaſily diſcover how much it will gan So tha 
in 9 Months; for this 4th Number (thus found) I put in hoo 7. in 
the Middle between the loweſt Numbers of the 5, afterhhs. 69. 
they are placed according to the th Rule of this Chapter; WThe An 
and then it will be a ſecond Number, in another Queſtion he 5 gi! 
m. J. 5. n Wording 
in the Rule of Three. The Numbers being 12 4 10 offfle in th 
the firſt and third Numbers being of one Denomination, W For fi: 
viz. both Months, and may be thus expreſſed, if 12 Months 
Months require 4 /. 105. Intereſt, what will 9 Months re- d Rule 
quire ? And by the zd Rule of the 11th Chapter, I find it {Mules o 
to be the direct Rule, and by working according to the Numbei 
Directions laid down in the 7th, Sch, and gth Rules of Thus 
the 10th Chapter, I find the — Proportional Number hy Mont! 
to the laſt Single Queſtion, to be 3 J. 7 5. 6 d. which is the Wy Mon 
ſixth proportional Number to the 5 given Numbers, and Wlfound a 
is the Anſwer to the general Queſtion. The Work of the Wueſtio 
laſt Single Queſtion is exprefled on the right Side of the My; J. re 
Page under the Letter B, as followeth :- of the 1 
I 00 | —6— 75 ſth, ar 
A 12 | 9 B ver to 
If 100m 6 — 75 Then ſay, The 
75 | Tag m. I. 8. m. ue pur) 
— j Ifi2 4 10 9 Ve 
30 | 20 eth, vi 
42 go Shil. f 400 
— 12 to recei 
1100): 4450 (4—10 180 that R. 
. | Laue / 

9o 

4 i —ͤä — ters Of 
hs ro89 Pence Naf wh 
Rem. (50 | 9 Anf. 1. 
Nat. 20 12) 2ſ0 l. 8. 4 Le 
3 12) 9720 ($10 (6% 3 7 6% Dy 
Hoo) roſoo (10 5. Ps as Da 
99 F] Ri Lac 
Af ⏑˖ 575 ſ 
Facit, 4 10 12 90 1 in 6 Y 
12 84 ed 24 
„ (0) (6)d. Duſhe 
Fa. 3 I. 7s. 6 d. 80. 


ap. 12. Of Three Direct. 


| „ 
ill — So that by the ſoregoing Operation I conclude, that if 
put in ho07. in 12 Months gain 6 7. Intereſt, 95 J. will gain 3 J. 
5, after I . 6d. in 9 Months, after the ſame Rate. : 
hapter; Mſhe Anſwer would have been the ſame if 12 6 9 
veſtion Iche 5 given Numbers had been ordered ac- 100 78 
J. u. cording to the ſecond Method, v:z. as you 
ro office in the Margin. | 
nation, MW For firſt, I ſay, if 12 Months gain 67. what will 9 
if 12 Months-gain ? This . amvony I find to be Direct, by the 
iths te- Id Rule of the 11th Chapter, and by the 5th and 8th 
I find it Mules of the roth Chapter, I find the 4th proportional 
> £0 the Number to theſe three to be 4 J. 10 5. 
ules'of Thus have I found out what is the Intereſt of 1007, for 
_ Months, and I am now to find the Intereſt of 75 J. for 
h is the 


Months; to effect which, I make this 4th Number 
{found as before) to be my ſecond Number in the next 
Queſtion, 1 fay, if 100 1. require 47. 10. what will 
J. require? This Queſtion I find (by the ſaid 3d Rule 
of the 11th Chapter) to be Direct, and by the ſaid 7th, 
ach, and gth Rules of the roth Chapter, I find the An- 

B per to be as before, viz. 3 J. 7 5. 69. | 
The „ of this Rule in the following Queſtions, 

8s. m. Ware purpoſely omitted, to try the Learner's * 
10 9 Nx. 3. A 2d Example in this Rule may be as follow- 
 Weth, viz. A Carrier received 42 Shillings for the Carriage 
"Shil. Wot 400 Weight 150 Miles, 1 demand how much he ought 
toreceive for the Carriage of 7 C. 3grs. 410. 530 Miles at 

that Rate? Anſ. 36 5. gd. 

Laeft, 3. A Regiment of 136 Soldiers eat up 351 Quar- 
ters of Wheat in 108 Days, I demand how man . 
of Wheat 11232 Soldiers will eat in 56 Days at that Rate; 
Af. 1404 Quarters. 
. d. Len. 4. It 40 Acres of Graſs be mowed by 8 Men in 
76 Days, how many Acres ſhall be mowed by 24 Men in 

28 Days? Anſ. 480, 
* N Bs 48 Buſhels of Corn (or other Seed) yield 
. $76 Buſhels in a Year, how much will 240 Buſhels yield 


in 6 Years at that Rate? That is to ſay, if they were ſow- 


ed 240 Buſhels every one of the 6 Years ? Anſw. 17280 
els. 


rs, and 
of the 
of the 


80. 


Reef 
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weſt. 6. If 40 Shillings is the Wages of 8 Men for This 
D 0 me will be the Wages of 32 Men for 24 Days 15 _ 
Anſwer. 168 Shillings, or 38 J. 8 5. I n a . 
weſt. 7. If 14 Horſes eat 46 Buſhels of Provender in — 9 
16 Days, how many Buſhels will 20 Horſes eat in 24 "B 
| 2 Anſ. 120 Buſhels. | 


weſt. 8. If 8 Cannons in one Day ſpend 48 Barrels of 
Powder, I demand how many Barrels 24 Cannons will 
ſpend in 22 Days at that Rate? Af. 19128 Barrels, 
Queſt. g. If in a Family conſiſting of j Perſons, there 
are drank out 2 Kilderkins of Beer in 12 Days, how many 
Kilderkins will there be drank out in 8 Days, by another 
Family conſiſting of 1 4 Perſons? Anſwer. 48 Gallons, or WW, Here 
2 Kilderkins and 12 Gallons. ng Ch 
WP 10, An Uſurer put 757. out, to receive Intereſt MW? ©: 
for the, ſame, and when it had continued g Months, he on, + 


received for Principal and Intereſt 98 J. 5. 6 l. I de Wi Num 

mand at what Rate per Cent. per Annum, he received ln- c \ 
tereſt ? Anſ. 6 l. per Cent. per Annum, Tor 

rincip: 

CHAP. Xl z 


zu Rul 


ter, is 11 


The Double Rule of Three Inverſe. 


ill be 

HE Double Rule of Three Inverſe is, when a Que -. = | 

ſtion in the Deuble Rule of Three is reſolved Ih tn 

two Single Rules of Three, and one of thoſe Single Rules 2 
falls out to be Inverſe, or requires a fourth Number in Nprnci 

he: ag reciprocal, for both Queſtions are never In- Il wa 

* This is 


2. In all Qgeſtions of the Double Rule of Three, as 
well Inverſe as Direct, you are in the Diſpoſing of the 5 
given Numbers, to obſerve the th Rule of the i ath Chap- 
ter, and in reſolving of it by two Single Rules, obſerve to 
make Choice of your Numbers for the firſt and ſingle Que- 
ſtions, according to the Directions given in the 8th Rule 
of the ſame Chapter, and in the Example following, vis. 

Queſt. 1. If 1004, Principal in 12 Months gain 6. 
Intereſt, what Principal will gain 3#. 4 5. 64. in 9 

Month? Th 
CF 15 


nſwer 
K 
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. 13, 
1 This Queſtion is an Inverſion of the firſt Queſtion of the 
Days 12th Chapter, and may ſerve for a Proof thereof. 


In order to a Reſolution, I diſpoſe of the 5 given Num- 
ders, according to the gth Rule of the laſt Chapter; and 


Ty being ſo diſpoſed, they will ſtand as followeth, 
ny of 1 : 100 9 : : 7 
1 will Or thus, a 
. 4. » 
ther 6 100 4-4-8 
many 12 | 
nothe Here obſerve, That accord- Firſ lay, 


I 
ons Wig to the sch Rule * m 1 m 
12 Chapter, the do- 12 100 9 
mo tion, if — take it from the 12 
„1 Numbers, as they are or- —— 7. 2 4. 
red In. Nered or placed firſt, will be, 
12 Months wy, a 1007, 
Principal, what will 9 Months 
require to make the ſame In- 
tereſt ? This, according to the 
za Rule of the 1ath Chap- 
ter, is inverſe, and the Anſwer 
will be found, by the 2d Rule 
it the 11th Chapter, to be 
33 J. 65. 8 d. The ad Que- 
tion then will be, If 6 7. Inte- 
eſt require 133 J. 6s. 8 d. 
'fincipal 3 how much Princi- 
pal will 3 J. 7. 6 d. require? 
his is. a direct Rule, and the 
nſwer in a direct Proportion, 
z. See the Work. 


The Double Rule Chap. 13. J Cha; 
Then 1 ſay, 


J. 8. ; 8. d. 
133 HS 3 7 6 
33 8 20 
— — — : —— 
1440 d. 2666 67 _ 
12 12 
— — 
5340 140 
2666 67 
| — — —— 
F 32000 8 10 d. 
810 
320000 


— 40 
24410) 2592000[0 (1800004 d. or 73 4, 


144 . 
—— — —„— 
1152 120 
1152 120 
— — — — 
(o (o) 


So that by the foregoing Work I find, that if 6 J. Inte- 
reſt be gained by 100 J. in 12 Months, 3 J. 17 5. 6 d. will E 
be gained by 75 J. in 9 Months. | 

ut if the Reſolution had been found out by the Num- I £79P: 

ber as they are ranked in the 2d Place, then the ſecond ef Three 

Queſtion in the Single Rule would have been Inverſe, and 2. W 
the firſt Queſtion Direct, and the Conciuſion the ſame Rule of 

with the firſt Method. viz. 75 J. by che! 

Queſt. 2. If a Regiment conſiſting of 939 Soldiers, can Number 
eat up 351 Quarters of Wheat in 168 Days, how many i 
Soldiers will eat up 1464 Quarters in 56 Days at that Mul:i 


Rate? Anſ. 11232 Soldiers. the orbe 
Queſt. 3. If 12 Students in 8 Weeks ſpend 48 J. I de . th 
mand how many Students will ſpend 288 . in 18 Weeks? Naber is 


A. 33 Students, 


WH 


* 13. 
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4 7 4. If 48 J. ſerve 12 Students 8 Weeks, how many 
Weeks will 288 7. ſerve 4 Students? An. 144 Weeks. 

Queſt. 5. If when a Buſhel of Wheat coſt 3 5s. 4 d. the 
Penny-loaf weigheth 12 Ounces, I demand the Weight of 
the Loaf worth 9 d. when the Buſhel coſt 105. Anſ. 36 
Ounces. 

Queſt. 6. If 48 Pioneers in 12 Days naſt a Trench 24 
Yards long, how many Pioneers will caſt a Trench 168 
Yards long in 16 Days? Ar}. 252 Pioneers. 

Queſt. J. If 12 C. weight being carried 100 Miles, coſt 
51. 11 s. I deſire to know how many C. weight may be 
carried 150 Miles for 12 J. 12 5. at that Rate? Anſ. 18 C. 

2uveſt. 8. If when Wine is worth 30 J. per Tun, 207, 
worth is ſufficient for the Ordinary of 100 Men, how ma- 
ny Men will 4 Z. worth ſuffice, when it is worth 24 /. per 
Tun? Anſ. 25 Men. | | 

Queſt. 9. It 6 Men in 24 Days mow 72 Acres; in how 
many Days will 8 Men mow 24 Acres? Af. in 6 Days. 

2ueſt. 10. If when the Tun of Wine is worth 307. 100 
Men will be ſatisfied with 20 J. worth, I defire to know 
what the Tun is worth, when 47. worth will ſatisſy 25 
Men at the ſame Rate? Anſ. 24/7. per Ton. 


CH AP. XIV. 


The Rule of Three compoſed of Five Numbers. 
HE Rule of Three compoſed, is when Queſtions 


(wherein there are 5 Numbers given to find a Gth 
in Proportion thereunto) are reſolved by one Single Rule 
of Three compoſed of the 5 given Numbers. 

2. When Cons may be performed: by the Double 
Rule of Three Direct, and it is required to reſolve them 
by the Rule of Three compoſed ; firſt order or rank your 
Numbers according to the 5th Rule of the i 2th Chap. then 

; The Rule is, 

Multiply the Terms or Numbers (that ſtand one over 
the other in the firſt Place) the one by the other, and 
make their Product the firſt Term in the Rule of Three 
Direct; then multiply the Terms that ſtand one over the 
ther in the third Place, and 128 their Product for the 

3d 
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za Term in the Rule of Three Direct, and put the mid- 
dle Term of the uppermoſt for a ſecond Term; then ha- 
ving found a 4th Proportion Direct to theſe three, this 4th 
Proportional ſo found ſhall be the Anſwer required. 

So the firſt Queſtion of the 12th Chapter being propo- 
ſed, viz. If 1007. in 12 Months Fun 67. Intereſt, what 
will 757. gain in 9 Months? The Numbers being ranked 
(or placed) as is there directed and done. 

Iden I multiply the two firſt Terms, 100 and 12 the 
one by the other, and their Product is 1200 for the firſt 
Term; then J multiply the two laſt Terms 75 and 9 toge- 

ther, and their Product is 675 for the firſt Term. Then 
I fay, as 1200 is to 6, ſo is 675 to the Anſwer, which b 
the Rule of three Direct, will be found to be 3 J. 7 5.60 
a; was before found. 

3. But if the Queſtion be anſwered by the Double 
Rule of Three Inverſe, then (having placed the five given 
Terms as before) multiply the lowermoſt Term of the firſt 
Place, by the uppermoſt Term of the third Place, and put 
the Product for the firſt Term; then multiply the upper- 
moſt Term of the firſt Place, by the lowermoſt Term of 
the third Place, and put the Product for the third Term, 
and the ſecond Term of the three higheſt Numbers for 
the middle Term to thoſe two; then if the Inverſe Pro- 
portion is found in the uppermoſt three Numbers, the 
f-urth Proportional Direct to theſe three ſhall be the An- 
ſwer. So the firſt Queſtion to the 1 3th Chapter being ſta- 
ted, vix. If 100 J. Principal in 12 Months gain 67. Intereſt, 
what Principal will gain 3 1. 45. 6 d. in g Months? State 


the Number as there directed in the firſt Order, viz. 
m. J. m. 
12 100 9 
I. L.&- d. 
6 


| - Bros 

Then reduce the G7. and 3 1. + s. 6 d. into Pence, the 6. 

is 1440 d. and 37.75. G d. is 810 d. then multiply 1440 

by 9, the Product is 12960 for the firſt Term in the Rule 

of Three Direct, and multiply $10 by 12, the Product is 

1720 tor the third Term; then I lay, as 12960 is to 130 /, 
ſo is 9720 to the Anſwer, viz. 757. as before. But if 
the Terms Had been placed after the ſecond Order, viz. 
| N FA 
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I. I. I. 8. d. 
6 100 3 7 6 
12 9 

Then the Inverſe Proportion is found in the loweſt Num- 
bers, and having compoſed the Numbers for a ſingle Rule 
of Three, as in the ſecond Rule foregoing ; then the An- 
ſwer muſt be found by a fingle Rule of Three Inverſe ; for 
here it falls out to multiply 816 by 12 for the firſt Num- 


ber, 1440 by 9 for the third Number; and then you muſt - 
ſay, As 97520 is 100 J. ſo is 12960 to the Anſwer, which 


5 J. as before. 


by Inverſe Proportion will be found to be 


The Queſtion in the 12th and 13th Coors may ſerve : 


for thy farther Experience. 
CHAT :@AV> 


Single Fellowſhip. 


Fllowſhip is that Rule of Plural Proportion, where- 

by we ballance Accounts depending between diverſe 

rerſons, having put together a general Stock, ſo that they 

may every Man have his proportional Part of Gain, or 
ſuttain his proportional Part of Loſs. 

2. The Rule of Fellowſhip is either Single, or it is 
Double. 

z. The Single Rule is, when the Stocks propounded 
are Single Numbers, without any Reſpect or Relation to 
Time, each Partner continuing his Money in Stock for the 
ſame Time. 

4 In the Single Rule of Fellowſhip, the Proportion is, 
5 the whole Stock of all the Partners is in Proportion ta 
the total Gain or Loſs, ſo is each Man's particular Share 
inthe Stock, to his particular Share in the Gain or Los. 
Thereſore take the Total of all the Stocks for the firſt 
Term in the Rule of Three, and the whole Gain or Loſs 
for the ſecond Term, and the particular Stock of any one 
of the Partners for the third Term; then multiply ard 


divide according to the ſeventh Rule of the gth Chap- 
ter, and the fourth proportional Number is the parti- 
cular Loſs or Gain of him whoſe Stock you made your 

G 2 ſecond 


Lo 23 * 
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ſecond Number, wherefore repeat the Rule of Three as 
” often as there are particular Stocks or Partners in the 
Queſtion, and the fourth Terms produced upon the ſeve- 
ral Operations are the reſpective Gain or Loſs of whoſe 
particular Stock given, as in the Example 1 

Que. 1. Iwo Perions, viz. A and B bought a 
Wine for 20. of which A paid 12 J. and B paid 8 J. and 
they gained in the Sale thereof 5 J. now I demand each 
Man's Share in the Gains, according to his Stock. 

Firſt, I find the Sum of all their Stocks, by adding 
them together, v72. 12 J. and 87. which are 20 J. 
then according to this Rule, I fay firſt, if 20 7. 12 


(the Sum of their Stocks) require 5 /. the total 8 


Gain, how much will 127. (the Stock of A) re- — 
quire? Multiply and divide by the 5th Rule of 20, 
the gth Chapter, and the Anſwer is 3 /. for the 

Share of A 1n the Gains ; then again I ſay, if 207. re- 
quire 5 J. what will 87. require? The Anſwer is 2/. 
which is the Gain of B, ſo I conclude on the Share of 


A to the Gain is 37. and the Share of B in the Gains 
21. which in all is 57. 


. J. l. 
If 20 5 9 


20) 60 (3 7. 
60 


0 
„ 
1 20 5 

8 


0 


24) 40 (21. t 
Del. 2. Three Merchants, viz, A, B, and C, enter 


upon a joint Adventure, A put into the common Stock 
78 L. B put in 1177. and C put in 2347. and they find 
(when they make up their Accompts) that they bave gain- 
ed in all 264 4. now I deſire to know each Man's parcicu- 


. Firſt, 


lar Share in the Gain. 


on of 


Chap 


Firf 
ther, a 
gain 2 
1171. 
and C. 
Three 


1. 


ers or 
cordin 


enter 
ztock 
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'irſt, 


Chap. 15. Single Fellowſhip, 12 


Firſt, I add thetr particular Stocks toge- * 
ther, and their Sum is 429 J. then ſay, If 4291. 78 


gain 264 L. what will 78 /. gain? and what will 117 
1171. and what will 234 + Stocks of A, B, 234 
and C) gain? Work by three ſeveral Rules of — 
Three, and you will find that Sum 429 
| A 48 | 

The Gain FITS) 72 

| O 144 

Sum 264 


2ueft. 3. Four Partners, viz. A, B, C, and D, amongſt 


, them built a 28 which coſt 17530 7. of which A paid 
346 J. B 5191. 


6921. and D 173. and her Freight, 
for a certain Voyage is 370 J. which is due to the Own- 
ers or Builders. I demand each Man's Share therein ac- 
cording to his Charge in Building her. 
Anſwer, A 74 | 
B 


111 
C 048 
DI 37. 


2 
veſt. 4. A, B, 100 enter into Partnerſhip for a cer- 
tain Time. A put into a common Stock 3644. B put in 
482 J. C put in 5007. and they gained 867 /. Now I de- 
mand each Man's Share in the Gain, proportionable to his 
Stock? Anf. J. Fs | | 


B | 234 09 3 4337 
B 310 Og 5 134% 
C | 322 00 3. 1747 


Sum» 867 oo © 

5. To prove the Single Rule of Fellowſhip add each 
Man's particular Gain or Loſs together, [ The Proof of the 
Rule of Single Fellowſhip] and 1 the total Sum is equal 


to the general Gain or Les, then is the Work rightly per- 
formed ; but otherwiſe it is erroneous, Example, In the 
firſt Queſtion of this Chapter, the Anſwer was, Fhat the 
Gain of A was 3 J. and the Gain of B 2 I,,which added 
together, makes 5 J. equal to the total Gain iven. 


3 
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If in gun, Fc the particular Shares of the ſeveral 
Partngrs, any Thing remain after Diviſion is ended, ſuch 


Remainders muſt be added together (they being all Frac- 


tions of the ſame Denomination) and their Sum divided 
by the common Diviſor in each Queſtion, viz. The total 
Stock, and the Quotient added to the. particular Gains, 
and then if the total Sum is equal to the total Gain, the 
Work is right, otherwiſe not. 5 
As in the 4th Queſtion, the Remainder were 354, 62, 
and 930, which added together make 1346, which di- 
. vided by 1346 (the Sum of their Stocks) the Quotient is 
I d. which I add to the Pence, &c. and the Sum of their 


Share is 8977. equal to the total Gain, wherefore I con- 


clude the Work 1s right. 


CHAP. XVI. 
| Double Fellouyhip. | 
Diem Fellowſhip, is when ſeveral Perſons enter into 
1 


Partnerſhip for unequal Time; that is, when every 
2 0 particular Stock hath Relation to a particular 
ime. 

2. In the Double Rule of Fellowſhip, multiply each 
particular Stock by its reſpective Time, and having ad- 
ded the ſeveral Products together, make their Sum the firſt 
Number or Term in the Rule of Three, and the total 
Gain or Loſs the ſecond Number, and the Product of any 
one's particular Stock by his Time, the third Term, and 
the fourth Number in Proportion thereunto is his particu- 
lar Gain or Loſs, whoſe Product of Stock and T ime is 
your third Number. 

Then repeat, (as in Single Fellowſhip) the Rule of Three 
as often as there are Products (or Partners) and the four 
Terms thereby invented, are the Numbers required. 

Example. 

Queſt. 1. Aand B enter into Partnerſhip; A put in 40. 
for 6 Months, B put in 35 J. for 4 Months, and they 
gained Jo I. now I demand each Man's Share in the Gain, 
3 to his Stock and Time? Azſwer. A 201. 
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veſtion, I firſt multiply the Stock of 
ime (3 Months) cd 
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To reſolve this 
A (viz. 407.) dy its 


and the Product is 120; then I multiply . J. 
the Stock of B by its Time, v2. 757, by 40 75 
4, and it produceth 300, which I add to 3 4 


— 


the Product of A, his Stock and Time, 


and the Sum is 420. Then by the Rule A 120 B 300 

of Three Direct I ſay, as 420 (the Sum 120 
,of the Product) is to 70 (the total Gain) 

ſo is 120 (the Product of A his Stock Sum 420 


and Time) to 201. (the Share of Ain | 

the Gains.) Then 1 ſay again, as 420 is to 70, ſo is 300 
the Product of B his Stock and Time, to 50/7. (the Share 
of B in the Gains:) and that each is to have for his Share, 

Queſt. 2. A, B, and C, make a Stock for 12 Months, A 
put inat firſt 3644. and 4 Months after that he put in 40 7. 
B put in at firſt 408 J. and at the End of the 5 Months he 
took out 86,7. C put in at firit 148 7. and 3 Months after 
he put in 86 7. more, and 5 Months after that he put in 
100 J. more, and at the End of 12 Months their Gain is. 
ſound to be 1436 7. J deſire to know each Man's Share in 
the Gains, according to his Stock and Time? 

Firſt, I conſider that the whole Time of their Partner- 
ſhip is 12 Months. Then I proceed to find out the ſeve- 
ral Products, or Stock and Time as followith : 

A had at firſt 364 7. for 4 Months, whereſore 


that Product is — 1456. 
Then he put in 407. which with the firſt Sum 

makes 404 J. which continued the Remainder of 

the Time, viz. 8 Months, and that Product is—— 3232 
The dum of the Products of the Stock and Time —— 

of A is — — ä 4688 
B had 408 J. in 1 Months, whoſe Product i 2856 
And then took out 86 J. therefore he left in 

Stock 322 J. which continued the reſt of the Time 

viz. 5 Months, whoſe. Product is — 1610 
The Sum of the Products of the Stock and 

Time of B is — - — 4466 
O put in 1487. for 3 Months, whoſe Product — 

being multiplied by 3, 1s — — - 444 

G 4 Then 
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Then he put in 867. which, added to the firſt 
(viz. 148 J.) makes 234 J. which lay in Stock 5 


Months, and their Product i 1170 
Then he put in 1007. more, ſo then he had in 
Stock 334 /. which continued the Remainder of 
the Time, 4 Months, which multiplied together, 

produces —— — — — 336 

The Sum of the Product of the Money and Time — 

of C is — — ‚ 2950 

B | 4466 

C 4688 


The total Sum of all the Products. 1210 
Then I ſay, as 12104 is to 1426 (the total Gain) fo is 
4688 to the Share of A in the total Gain, & e. go on as in 
the (2regoing Examples, and you will find their Shares in 
the Gain to be as followeth, vrz. Anſwer, 
16 91 72 


, The Share of 4 B >is4 520 : 
O 349 19 887 


1436 Oo o 
Queſt. 3. Three Graſiers, A, B, and C, take a Piece of 
Ground for 46 /. 105. in which A put 12 Oxen for 8 
Months, B put in 16 Oxen for 5 Months, and C put 18 
Oxen for 4 Months; now the Queſtion is, what each Man 
ſhall pay for the 46 J. 105. for his Share in that Charge. 


Anſwer, „ 

5 A 18 o 
B > ſhall pay 3 15 oO 
| O v4 20 


3. The Proof ot this Rule is the ſame with that of Sin- 
gle Fellowſhip, laid down in the 5th Rule of the 15th 
Chapter; and note, that 

If a Loſs be ſuſtained inſtead of a Gain among Partners, 
every Man's Share to be borne in the Loſs, is to be found 
after the ſame Method as their Gain, whether their Stocks 
be for equal or unequal Time, 
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- C-H A P. XVII. 
Alligation Medial. | 
i. Ie Rule of Alligation is that Rule in Plural Pro- 
a 


portion by which we reſolve Queſtions, wherein 
is a Compoſition or Mixture of diverſe Simples, as alſo it 
is uſeful in Compoſition of Medicines, both for antiey, 
Quality, or Price: and its Species are two, viz, Medial 
and Alternate. | | 

2. Alligation Medial, is, when having the ſeveral Quan- 
tities and Prices of ſeveral Simples propounded, we diſ- 
cover the mean Price or Rate of any Quantity of the 
Mixture compounded of thoſe Simples, and the Propor- 
tion 1s, 

As the Sum of rhe Simples to be mingled is to the total 
Value of all the Simples, ſo is any Part or Quantity of the 
Compoſition or Mixture to its mean Rate or Price, 

Queſt, 1, A Farmer mingled 20 Buſhels of Wheat at 
x 5. per Buſhel, and 36 Buſhels of Rye at 3 5. per Buſhel, 
with 40 Buſhels of Barley at 2 3. per Buſhel, now I de- 
fire to know what one Buſhel of that Mixture is worth ? 

To reſolve this Qneftion, add together the given Quan- 
tities, and their Value, which is 96 Buſhels, whoſe total 
Value is 14 J. 85: as appeareth by the Work following. 


or, | 
Buſhels l * 
20 of Wheat, at 5 5. per Buſhel, is 5 © 
36 of Rye, at 35. per Buſhel, is &--3 
2480 of Barley, at2 5. per Buſhel, is 6 
The Sum of - x 
their given 96, and their Value is, 
Yaantities 15, 
Then fay, by the Rule of Three Direct, if 96 Buſhels 
coſt, or is worth 147, 85, what is one Buſhel worth? 


— 


14 8 


WF | G 3 
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Bas. I, 5. BW: 
96 1 * 


20 
96) 288 (3 5. 
288 | 


o Facit 3 8. per Buſhel. 


Que. 2. A Vintner mingled 15 Gallons of Canary at 
8 5. per Gallon, with 20 Gallons of Malaga, at 5 s. and 6d. 
fer Gallon, with ro Gallons of Malaga, at 65. 8 d. per 
Gallon, and 24 Gallons of White-wine at 45. per Gallon: 
Now I demand what a Gallon of this Mixture is worth ? 
Work as in the laſt Queſtion, and you will find the An- 
{wer to be 6 5. 2 d. 2 — 7 . 

. 3. A Grocer 


per C. with 3 C. of Sugar at 14 145.8 d. per C. and with 


6 C. at 1 1. 17 5. 4 d. per C. I deſire to know the Price of 
a C. wt. of that Mixture? 


Anſ. 21. 135, 1 d. . | 
3. The Proof of the Operation, is by the Price of «ny 
Quantity of the Mixture, to find out the total Value of the 
whole Compoſition, and if it is equal to the total Value of 
tbe ſeveral Simples, the Work is right, otherwiſe not. 
(The Preof of Alligation Medial.) As in the firſt Exam- 
ple, the Anſwer to the Queſtion was that 3 4. is the Price 
of 1 Buſhel; wherefore I ſay, by the Rule of Proportion, 


if 1 Buſhel be 3 5. what is 96 Buſhels? Anſwer 147. 85, 
- which is the total Value of the ſeveral Simples: Where- 
fore the Wark is right. . 


CHAP. XVIII. 
Alligation Alternate. 


1. A Liigation Alternate is, when there are given the 
"A. particular Prices of ſeveral Simples, and thereby 

we ducover ſuch Quantities of thoſe Simples, as being 

mingled together, ſhall bear a certain Rate propounded. 
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2. When ſuch a Queſtion is ſtated, place the given Pri- 
ces of the Simple one over the other, and the propounded 
Price of the Compoſition againſt them in ſuch Sort, that it 
may reprefent a Root, and they as ſo many Branches ſpring- 
ing from it, as in the following Example. ; | 
Yue. 1. A certain Farmer is deſirous to mix 20 Buſhels- 
of Wheat at 5s. or 60 d. per Buſhel, with Rye at 35. or 
6d. per Buſhel, and with Barley at 25. or 24 d. per 
Buthel, and Oats at 1s. 6d. per Buſhel, and deſireth to 
and Oats, with the- 
20 Buſhels of Wheat, as that the whole Compoſition may 
be Worth 2 5s. 8d. or 32 d. per Buſhel. | 
The Prices of the Simples being placed according to the 
lat Rulz (with the Price of the Compoſition propounded. 
as a Root to them) will ſtand as followeth, 
Vo Pence 


Having thus placed the given Numbers, you are to 
link the ſeveral Rates of the Simples one to the other, by 
certain Arches, in ſuch Sort, that one that is lefler than the 
mean Rate, may be coupled to another that is greater than 
the mean Rate; ſo the Queſtion laſt propounded will ſtand, . 

2. Or thus, 3. Or thus, 


„. 
60 60 60 
36 36 36 
32 5) 32 + 32 4 
18 il 18 


4. Then take the Difference between the Root and the 
ſeveral Branches, and place the Difference of each againſt 
the Number or Branch with which it is coupled or linked, 
and having taken all the Differences and placed them as a- 
foreſaid, then thoſe Differences ſo placed will ſhew you 
the Number of each Simple to be taken to make a Compo- - 
ſition to bear the mean rate propounded. | 

So the Branches of the lat Queſtion being linked toge · 
ther, as in the Manner, I ſay, the Difference between 
32 and G0, is 28 ; which I put againſt 18, becauſe 60 is 
linked with 18, then the Difference between 32 and 36 is 
4, which 1 put againſt 24, becauſe 36 is linked or 

| coupled 
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coupled with 24, then I fay, the Dif-. 60 14 But i 
ſerence between 32 and 24 is 8, 36 $ eecond ( 
which I place againſt 36 (for the 32724 deen th. 
Realon aforeſaid) then I ſay, the 18 23 betweer 


Vitterence between 32 and 18 is 14, ſet agai 


which I place againſt 60; and then the Work will ſtand I thereto, 
as you ſee in the Margin. 32 and 
So I conclude that a Compoſition made of 14 Buſkel; 18; an 
of Wheat at 9 d. per Buſhel, and 8 Buſhels of Rye at 36d and 24 
fer Buſhel, and 5 Buſhels of Barley at 24d. per Buſhel, MI betwee 
and 28 Buſhels of Oats, at 18 d. per Buſhel, will bear the low 36 
mean Price of 32 d. or 2 5. 8 d. per Buſhel. And here MW Wheat 
oblerve, That in the Compoſition there is but 14 Buſhel; I 4 Buſh 
of Wheat; but I would mingle 20 Buſhels, and this King whole 
(or rather Caſe) of Alligation Alternate, viz. when there W Work 
is given a certain Quantity ef one of thoſe Simples, and the You 
Quantities of the reſt ſought to mingle with this given of Rye 
Quantity (that the whole may bear a Price propounded) I ſhels o 
is called Alligation Partial. | to be 1 
And the Proportion to find out the ſeveral Quantities to M 4 o 
be mingled with the given Quantity, is thus. to 70 
As the Difference annexed to the Branch, that is, the Buſhe 
Value of an Integer of the given Quantity, is to the other ſhels « 
particular Differences, fo is the Quantity given to the ſe- ley, 
veral Quantities required. Price 
So here, to find how much Rye, Barley, and Oats, muſt MW wort! 
be mingled with the 20 Buſhels of Wheat, I ſay by the Ar 
Rule of Three Direct, if 14. Buſhels of Wheat require 3d Pl. 
8 Buſhels of Rye, what will 20 Buſhels of Wheat require? to tu 
Anſ. 11 1% Buſhels of Rye. | mult 
Again, If 14 Buſhels of W heat require 4 Buſhels of Bar- and ] 
ley, what will 20 Buſhels of Wheat require? A. 51 at fi 
Büſhels of Barley. Again I ſay, If 14 Buſhels of Wheat let. 
require 28 Buſhels of Oats, what will ao Buſhels of 
W heat require? Anſ. 40 Buſhels of Oats. 
And now I ſay, that 20 Buſhels of Wheat mingled with 
11 15 Buſhels of Rye, and 5 14 Buſhels of Barley, and 40 
Buſhels of Oats, each bearing the Rate as aforeſaid, will both 


make a Compoſition er Heap of Corn, that may yield 324, Fs 
ger Buſhel. a | 


But 


18. 


14 
8 


4 
28 
ſtand 


uſhels 
36 4. 
zuſhel, 
ar the 
| here 
3uſhel; 
Kind 
there 
nd the 
given 


inded) 
cies to 


s, the 
* Other 


he (& 


, muſt 
by the 
require 
quire? 


Bar- 
L 518 
Wheat 
els of 


d with 
nd 40 
, will 


d 324, 


But 


Chap. 19. | Alligation Alternate. 133 


But if the Branches had been coupled according to the 
ſecond Order, or Manner, the Differences would have 
been thus placed, v:z the Difference : 
between 33 and 60 is 28, which I 
ſet againſt 24, becauſe 60 is linked 
thereto, and the Difference between. 
32 and 36 is 4, which I ſet againſt. 
18; and the Difference betweef 32 
and 24 is 8, which J ſet againſt 60; then the Difference 
between 32 and 18 is 14, which I ſet againſt his Yoke fel- 
low 36 ; and then I conclude, that if you mixt 8 Buſhels of 
Wheat with 14 Buſhels of Rye, 28 Buſhels of Barley, and 
4 Buſhels of Oats, each bearing the aforefaid Prices, the 
whole Mixture may be ſold for 32 d. per Buſhel, as by the 
Work in the Margin. f 

You ſee by this Work we have found how many Buſhels 
of Rye, Barley, and Oats, ought to be mixed with 8 Bu- 
ſhels of Wheat, and to find out how many of each ought 
to be mixed with 20 Buſhels of Wheat, I ſay, as 1 is to 
14, ſo is 20 to 35 Buſhels of Rye. As one is to 28, ſo is 20 
to 70 Buſhels of Barley. As as 8 is to 4, ſo is 20 to 10 
Buſhels of Oats 3 whereby I conclude, that if to 20 Bu- 
ſhels of Wheat I put 35 Buſhels of Rye, 50 Buſhels of Bar- 
ley, and 10 Buſhels of Oats, E, each the aforefaid 
Price per Buſhel, that then a Buſhel of this Mixture will be 
worth 32 d. 2 5. 8d. £ 

And if the Branches had been linked, as you ſee in the 
za Place, where each Branch bigger than the Root is link'd 
to two that are leſſer than the . then in this Caſe you 
muſt have placed the ſeveral Differences between the Root 
and Branches, againſt thoſe two with which each is coupled 
at firſt, the Difference between 32 and 60 is 28, which I 
ſet. againſt 24 and 18, becauſe it is coupled with them 


60 81141 22 
36 | 8] 14] 22 
5 ) 28 | 4] 32 
18 281 4133 


both, then the Difference between 32 and 36 is 4, which 
I ſet likewiſe againſt 3, and 18, becauſe 36 is linked to 
them both, then the Difference between 32 and 24 15 8, 
which I put againſt 60 and 36, becauſe 24 15 omg to 

them 
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them both, then the Difference betwen 32 and 18 is! 
which I put againſt 60 and 36, the Voke-fellows of 18. 

Laſtly, I draw a Line behind the Difference, and add 
the Differences which ſtahd againſt each Branch, and put 
the Sum behind the ſaid Line againſt its proper Branch, a 
you ſee in the Margin. | 

And now by this Work, I find that 22 Buſhels of Wheat 
mingled with 22 Buſhels of Rye, and 32 Buſhels of Barley, 
and 22 Buſhels of Oats, each bearing the faid Price, will 
make a Mixture bearing the mean Rate of 32 d. per Buſhel, 

And to find how much of each of the reſt muſt be ming- 
led with 20 Buſhels of Wheat; I ſay, 

As 22 is to 32, ſo is 20 to 29 Buſhels of Rye. As 22s 
to 32, ſo is 20 to 19 3+ Buſhels of Oats 

W hereby 00 ſee the Queſtions of Alligation Alternate, 
will admit of more true Anſwers than one ; for we have 
found 3 ſeveral Anſwers to this firſt Queſtion, 

The Proof of Alternate Partial. 

Queſtions of Alligation Partial are proved the ſame 
Way with Queſtions in Alligation Medial, which you may 
ſee in the t hird Rule of the 159th Chapter. 

Wt A Grocer hath 4 Sorts of Sugar, viz. of 12 d. 
per Ib. ot 10 d. per Ib. of 6 d. per Ib. and of 4 d. per Ib. 
and would have a Compoſition worth 8 d. per 16. the whole 

Quantity whereof ſhould contain 144 15. made of theſe four 
Sorts, I demand how much of —4 muſt take. 

Queſtions of this Nature are reſolved by that Part of Al. 
ligation Alternate, called by Arithmeticians Alligation To- 
n. v12. where there is given the Sum and Price of ſeve- 
ral Simples, to find out how much of each Simple ought to 


be taken to make the ſaid Sum or Quantity, ſo that it may 


bear a certain Rate propounded, 

To reſolve this Queſtion, I place the ſeveral Prices of 
the Simples and mean Rate propounded, and link them to- 
gether, as is directed in the 2d and zd Rules of this Chap- 
ter, and place the Difference between the Root and Bran- 
ches, according to the 4th Rule of this Chapter, which 
will then ſtand one of theſe 3 Ways, vis. 
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Firſt Second 
12 4 12 2 
10 2 10 4 
4 4 4 2 

12 | 12 
Thin = 
ho 2, 443 
8 10 2, 4 6 
6 4, 2| 6 
4 4, 2] 6 


e 24 

g. Then add the ſeveral Differences together, which I 
have done, and the Sums of the firſt and ſecond Order are 
121. and of the 3d, 24 J. as you fee above. But it requi- 
red that there ſhould be 144 /. of the Compoſition, there- 
fore to find the uy of each Simple to make the whole 
Compoſition 1444. Obſerve this general Rule, vis. 

As the Sum of the Differences is to the ſeveral Differen- 
ces, ſo is the total Quantity of the Compoſition to the 
Quantity. of each Simple. | 

So to find how much of each Sort of Sugar I ought to 
take to make 144 J. at 8 d. per /5. 

As 12 is to 4, ſo is 144 to 48 J. at 12 Cf. per 15. 

As 12 is to 2, fois 144 to 24 /6. at 10 d. per Il. 

As 12 is to 2, ſo 144 to 24 J. at Gd. per 1b. 

As 12 is to 4, ſo is 144 to 48 J. at 8 d. per 1b. 

Whereby I find that 48 75. at 12 d. per #6. and 246 J. at 

10 d. per Ib. and 24 Lb. at d. per 1b. and 48 J. at 4 d. per 
1b. will make a Compoſition of Sugar containing 14446. 
worth at 8 d. per 16. 

But as the Branches are linked in the ad Order, the An- 
ſwer will be 24 15. at 12 d. per Ib. and 48. at 10 d. per 1b. 
and 48 15. at 6 d. per 1. and 24 tb. at 4 d. per 1b, to make 
the ſaid Quantity, and to bear the ſaid Price. 4 

And if you had worked as the Branches are linked from 
the third Order, then you would have found the Quantity 


of 3646. of each. 
Que. 3. A Vintner hath four Sorts of Wine, viz. Canary 
af 
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at 10 5. fer Gallon, Malaga at 8s. per Gallon, Rheniſh- 
wine at 65. per Gallon, and W hite-wine at 4s. per Gallon, 
and he is minded to make a Compoſition of them all of 60 

Gallons, that they may be worth 5 f. per Gallon, I deſire 
to know how wk of each he muſt have? 

The Numbcr of Terms being ranked according to the 
ſecond Rule of this Chapter, the Branches will be linked 
as followeth ; but will admit of no other manner of c: u- 

ling, becauſe there is one Branch that is leſſer than the 
he z therefore all the reſt mult be linked unto it; and 


the Difference between the Root 10 I [ 
and the three firſt Branches, vis. 8 I 
10, 8, and 6, which are 5, 3, 5 6 I 

+ ERS 


and 1, muſt be ſet againſt 4, be- 
cauſe they are coupled with it, 
and the Difference between the Root, viz. 5 and 4, 
which is 1, muſt be ſet againſt the 3 other, becauſe it is 
linked to them all; fo I find that one Gallon of Canary, 
1 Gallon of -Malaga, 1 Gallon of Rheniſh-wine, and 9 
Gallons of W hite-wine, prized as above, being mingled 
together will be worth 5 5s. per Gallon, the Sum being 12 
Gallons 5 but there muſt be 60 Gallons ; whereof I ſay, 

As 12 is to r, ſo is 60 to five Gallons of Canary. 

As 12 is to 1, ſo is 60 to 5 Gallons of Malaga. 

As 12 is to 1, fo is 60 to 5 Gallons of Rheniſh. 

As 12 is to q, ſo is 60 to 45 Gal. of White wine. 

So thet 5 Gallons of Canary, 5 Gallons of Malaga, 53 Gal- 
lons of Rheniſh, and 45 of White-wine, mingled together, 
will be in all 60 Gallons worth 5 5. per Gallon, which was 
required, 

Duet. 4. A Goldſmith hath Gold of four ſeveral Sorts 
Af Finencls, viz. of 22 Carats fine, and of 22Caradts fine, 
of 20 Carats fine, and of 15 Caracts fine. [Read Ch. 2. 
Def. 2. of this Book] And he would mingle fo much of 
each with Allay, that the whole Maſs of 28 Ounces of Gold 
ſo mingled, may bear 17 Caracts fine. I demand how much 
of each he muſt take? The 2d and 34 Rules of this Chap- 
ter being obſerved ; (for inſtead of the Allay I put © be- 
cauſe it bears no Finenels, but it makes a Branch in the O- 
peration) the Terms may he alligated, and the Differences 
added by any of theſe 4 Ways toilowing, vie. = 

ir 


OO — — 


true, 
founc 
Sum 
Anſu 
22 C 
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Firſt thus, 
2 | 17 17 
22 3 2 
17 20) 1,19 | 19 
15 5, 38 
9 | 7, 3110 
Sum 56 
Secondly thus, 
24 2 6 
22 17 17 
15 | 75 3110 
8 3 3 8 
Sum 56 
Thirdly thus, 
24 3 2 
22 2 * 
17 20 « 2, 19 | 19 
15 7, 553.15 
8 { 3» 
Sum 41 
Fourthly thus, 
24 2, 17, | 19 
2 | 2, I7, 19 
17920 | 2, 14, | 19 
15 1 8, 2, 1.16 
G's 7, 5» 3» 1 19 
Sum 87 


More Ways may be given for the alligating or linking 
of the Terms in this Queſtion, but theſe, if well practiſed, 
are ſufficient for underſtanding the Rules of Alligation. 

In ions of Alligation Total, the Anſwer is given 
true, when the Sum of each of the Quantities of Simples 
found, [ The Proof of Alternation Total | agrees with the 
Sum or Quantitity propounded z as in the laſt Queſtion, the 
Anſwer was 8 oz. 10 p. w. of 24 Carats fine, 10 0. of 
22 Caracts fine, 9 o. 10 p. w. of 20 Caracts fine, 4 of 

15 


. Reduction of Chap. 19. 


25 Caradts fine, and 5 oz. of Alloy, which added toge- 
ther, make 28 c. the Quantity propounded. 


CH AP. XIX. 


Reduction f Vulgar Fractions. 


1. HAT a Vulgar Fraction is, hath been already 
ſhewed, in the firſt Chapter of this Book, to 
which | refer the Reader to look cautiouſly into. | 

2. To reduce a Vulgar Fraction, obſerve carefully theſe 
8 following Rules. | 

1. Toreducea mixt Number into an improper Fraction, 

2. To reduce a whole Number into an improper 
Fraction. 

3. To reduce an improper Fraction into its equivalent 
whole, (or mixt) Number. 

4. To reduce a Fraction into the loweſt Terms equiva 
lent to the Fraction given. | 

5. To find the Value of a Fraction in the known Parts 
of Coin, Weight, Meaſure, &c. 

6, To reduce a Compound Fraction to a Simple one of 
dhe ſame Value: | 

7. To reduce diverſe Fractions having unequal Deno- 
minations, to Fractions of the ſame Value, having an equal 
Denominator. 

8. To reduce a Fraction of one Denomination to ano- 
ther of the ſame Value, 

I. To reduce a mixt Number to an improper Fraction. 

The Rule is, 

Multiply the Integer Part (or whole Number) by the 
Denominator of the Fraction [Vid. Chap. 1. Defin. 31.] 
and to the Product add the Numerator, and that Sum place 
over the Denominator for a new Numerator, ſo this new 
Fraction ſhall be equal to the mixt Number given. As 
for Example. | 

1, Reduce 18 + into an improper Fraction, multiply 
the whole Number 18 by 7 the Denominator, and to the 
Product add the Numerator 3, the Sum is 129, which 
put over the Denominator 7, and it makes 24 for the 
Anſwer as follgweth, , 
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183 
WW, 
Facit 129 


7 

2. Reduce 113 Ji to an improper Fraction, Facit 23.48 
. Reduce 50 37 to an improper Fraction. Faczt +£$4 
I. To reduce an whole Number into an improper Fra ion. 
The Rule is, multiply the given Number by the intend- 
ed Denominator, and place the Product for the Numerator 

over it. [ Vid. Chap. 1. Defin. 23.] As for Example. 
t. Let it be required to reduce 1 5 into a Fraction, whoſe 


Denominator ſhall be 12. To effect " 15 
which, I multiply 15 by the intended | 12 
Denominator (12) the Product is 180 — 
which I place over 12 as a Numerator, 30 
and it makes 14, which is equal to 15 Facit 112 15 
as was required; as per Margin. | —_ 

180 


2. Reduce 36 into an improper Fraction, whoſe Deno- 
minator ſhall be 26, Facit F. | ; 

2. Reduce 135 into an improper Fraction, whoſe De- 
nomiator ſhall be 16. Facit 94$. | 

III. To reduce an improper Fra#1on into its equivalent 

whole or mixt Number. | 

The Rule is, divide the Numerator by the Denominator 
and the Quotient is the whole Number equal to the Frac- 
tion, and if any. Thing remain, put it for a Numerator 
over the Diviſor. Example. | 

1. Reduce #3F into its equivalent mixt Number, di- 
vide the Numerator 436 by the Denominator 8, and the 
Quotient is 54, and 4 remains, which put for a Numerator 
over the Diviſor 8, the Anſwer is 544, as followeth, 


8) 436 (54 
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2. Reduce 3*£5 to a mixt Number. Facit 2315. 


3. Reduce 4714 to a mixt Number. Facit 114 141 


IV. To reduce a Fraion into its loweſt Terms equivalent 
to the Fraction given. 


The Rule is, 1. If the Numerator and Denominator are 

even Numbers, take half the one and half of the other, as 
often as may be, and when either of them falls out to be an 
odd Number, then divide them by any Number that you 
can diſcover, will divide both Numerator and Denomina- 
tor without any Remainder ; and when you have thus pro- 
ceeded, as low as you can reduce them, then this new 
Fraction fo found out, ſhall be the Fraction you defire, and 
will be in Value to the given Fraction. 

Example 1. Let it be required to reduce £43 into its 
loweſt Terms. Firſt I take 
the Half of the Numera- 192 | 96 | 48 | 24 | 12 | 
ror 192, and it is 96, then 336 168 | 84] 42] 217 
Half of the Denominators, 
and it is 168, ſo that it brought to; 5$, and next to #3, 
and by halfing ſtill, ro 45 and their half is 34, and now! 
can no longer half it, becauſe 21 is an odd Number, where- 
fore I try to divide them by 3, 4, 5, 6, Sc. and I find 3 
divides them both without any Remainder, and brings 
them 4 as per Margin. | 

So I conclude 4 thus found to be equal in Value to the 
given Fraction 192. 

2. What is 2728 in its loweſt Terms? Anſ. 7. 

3: What is 3423 in its loweſt Terms? Anſ. 44. 
The beſt Way to reduce a Fraction into its loweſt Terms 
is, by finding a common Meaſure, vis. the greateſt Number 
that will divide the Numerator and Denominator without 
any Remainder, and by that Means reduce a Fraction to its 
loweſt Terms at the firſt Work; and to find out this com- 
mon Meaſure, divide the Denominator by the Numerator, 
and if any thing remain, then divide your laſt Diviſor by it; 
do ſo until you find nothing remaining: then this laſt Di- 
viſor ſhall be your greateſt common Meaſurer, which will 
divide both Numerator and Denominator, and reduce them 
both into their loweſt Terms at one Work. 
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Example 4. Reduce 24345 into its loweſt Terms by a 
common Meaſurer; to effect which, I divide the Deno- 
minator 304 by the Numerator 228, and there remains 76, 
then I divide 228 (the firſt Diviſor) by 76 (the Remainder) 
and it quotes 3, and 2 remains; wherefore the laſt 
Diviſor 756 is the common Meaſure; by which I divide the 
Numerator of the given Fraction, viz. 228, it quotes 3 
ſor a new Numerator, then I divide the Denominator 304 
by 76, and it quotes 4 for a new Denominator, ſo that now 
| have found 34 equal to 224. 
5. Reduce 3368 into its loweſt Terms by a common 
Meaſurer, Fac. 7. 
6. Reduce 2353 into its loweſt Terms by a common 
Meaſurer, Facit $5. 
Compendium. | 
Note, That if the Numerator or Denominator of a Frae- 
tion, end each with a Cypher or Cyphers, then cut off as 
many Cyphers from the one as from the other, and the re- 
maining Figures will be a Fraction of the ſame Value, viz. 
3+22 will be found to be reduced to 3 f, by cutting off the 
two Cyphers from the Numerator and Denominator with a 
Daſh of the Pen thus, 34 22, and 3£$ will be 55, thus, 
58/5, Sc. 


V. To find the Value of a Fraftion in the known Parts of - 
Coin, Weights, &c. 


The Rule is, Multiply the Numerator by the Parts of 
the next inferior Denomination that are equal to an Unit 
of the fame Denomination with the Fraction ; then divide 
that Product by the Denominator, and the Quote gives you 
its Value in the ſame Parts you multiplied by, and if any 
Thing remain, multiply it by the Parts of the next infe- 
ricr Denomination, and divide as before ; do ſo till you 
can l Fr no lower, and the ſeveral Quotients, will give 
you the Value of the Fraction as was required; and ly 
at laſt remain, place it for a Numerator over the former 


We nor. Some few. Examples will make the Rule 
plain, 


| What | 
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1. What is the Value of 271, 8 
27 J. Sterling 2 To anſwer 27 

this Queſtion, I multiply Multiply 20 

the 3 27 oy 20, — 

the Shillings in a Pound) 2 0 185. 7d. 122 
= Product is 540, which I 9) * n 
divide by 29 (the Deno- 29 

minator) and the Quotient — 

is 18 5, and there remains 270 

18, which I — by 232 

12 Pence, and the Product — 


(216) I divide by the De- Rem. (18) 
nominator 29, the Quotient Mult. (12) 


is 7 d. and 13 remains, — 
which I _—_ by 4 Far- 36 
things, the Product is 52, 18 
which I ſtill divide by 29, 
the Quotient is 1 gr. and 29) 216 74 
there remaineth 23, which 203 
I put for a Numerator over 

the Denominator 29, ſo I Rem. (13) 


find the Value of 35 1. to Mule, 4 


be 18 4. 7 d. 1 gr. 27, A8 gr. 

by the Work in the Margin, 29) 52 (125 

and after the ſame Manner 29 

are the Values of the Frac- i 

tions in the ſeveral Exam- Rem. (23) 

ples following tound out. FOI 


; : Facit 18 "5 15 

And ſo likewiſe you may find the Value of any Fraction, 

either in Weigut or Time, Oc. . | 

VI. To reduce a Compound Traction to a Simple of the 
Same Value. 

What a Compound Fraction is, hath be ſhewn in 
Chap. 1. Definition 24, and to reduce it to a Simple Frac- 
tion of the ſame Value. | 

The Rule is, Multiply the Numerators continually, and 
place the laſt Product for a new Numerator, then multiply 
the Denominators continually, and place the laſt Product 
for a new Denominator. So this Single Fraction ſhall be 
equal to the compound Fraction, Example, 
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1. Reduce 2 of ; to a Simple Fraction. 

Multiply the Numerators 2, _ 5 together, they mako 
30 fora new Numerator ;then ney the Denominators 
3, 5, and 8 together, and their Product is 120 for a Deno- 
„ 122 J minator, ſo the Simple Fraction is 553, and cutting off the 
Cyphers, it is 73, equal to 4 by the 4th Rule following. 


FS 3 
5 2 
15 6 
8 5 

120 30 


Facit 12, or 5%, OI 7+ 


2. What is 12 of 5 of F of 73? bf. 3548, or 348, 
or in its loweſt Terms. | 
What is 44 of N of 23? Anſ. 3253. 
by this you may know how to find the Value of a com- 
pound Fraction, vis. Firſt reduce it into a Simple one, and 
then find out his Value by the 5th Rule foregoing. | 
Example 4. What is the Value of 4 of $,of 7 of a 
Pound ? nf 10.5. 11d. 19”. 
VII. To reduce Fra ions of unequal Denomin ations ro 
Factions of the ſame Value, yr, Soo: 199 Denominators. 
The Rule is, multiply all the .Denominators together, 
. WW ind the Product ſhall be the common Denominator. Then 
155 multiply each Numerator into all the Denominations, ex- 
tion, e ept its own, and the laſt Product put for a Numerator over 
the Denominator, found out as before : So this new Frac- 
" the tion. is equal to that Fraction whoſe Numerator you multi- 
ply into the ſaid Denominator. Do ſo by all the Nume- 


nin nators given, and you have your Defire. 

rac- Example, 1. Reduce 3+ 1 and} to a common De- 
| nominator. Multiply the Denominators 4, 5, 6, and 8 
and together continually, and put the Produ o for the 
iply common Denominator; then multiply the Numerator 3 
duct into the Denominators 5, 6, and 8, and the Product is 720, 
be which is a Numerator to 960 (found as before) ſo 75+ 


is equal to the firſt Fraction à ; then I proceed to find a 
bd new 
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new Numerator to the 2d Fraction, vis. &, and J multi. 
ply 4 (into all the Denominators except its own, vi. into 
, 6, and 8, which produceth 73 equal to 3, then multi. 
ly the Numerator 5 into the Denominators 4, 5, and 8, the 
Product is $2> equal to . Then multiply the Numerator 
into the Denominators 4, 5, and 6, the Production is 322 
equal to 7, and the Work is done; ſo that for g and! 
I have 34+ 375 97 and 4K. 
2. Reduce +3, ix, and 32 in a common Denominator, 


. I 7 . 2 
Facit 15¹ . $7525, and 75 . 


VIII. To reduce a Fraction of one Denomination to another 


1. This is either Aſcending or Deſcending. Aſcending 
is when a Fraction of a ſmaller is brought to a greater De- 
nomination 3 Deſcendipg when a Fraction of a greater De- 
nomination 1s brought lower. BOW 

2. When a Fraction is to be brought from a lefler to x 
greater Denomination, then make of it a compound Frac- 
tion, by comparing it with the intermediate Denominati- 
ons between it, and that you would have it reduced to, 
then (by the 6th Rule foregoing) reduce your Compound 
to a ſingle Fraction, and the Work is done. Example, 

Queſt, 1. It is required to know what Part of a Pound 
Sterling 3 of a Penny is? 

Io reſolve this, I confider that 1 d. is ,+ of a Shilling 
and a Shilling is $of a Pound; wherefore J d. is J of 14 
of of a Pound, which by the ſaid 6th Rule I find to be 
of a Pound Sterl. of Eng, Money. 

Queſt. 2. What Part of a Pound Troy-wetght is F of a 
Penny-weight? An. # of 28 of 14, equal to 114 Troy, 

When a Fraction is to be brought from a greater to a 
leſfer Denomination, then multiply the Numerator by the 
Parts contained in the ſeveral Denominations betwixt it, 
and the Parts you would reduce it te ; then place the laſt 
Product over the Denominator of the given Fraction. Ex. 

weſt. 4. I would reduce ; J. to the Fraction of 1 d. to 
do which, I multiply the Numerator 3 by 20 and 12, the 
Product is 720, which I put over the Denominator 5, it 
makes 7?# of 1 d. equal to + 7. CTA 

Queſt. 5. What Part of an Ounce Troy is 16 1b.? Anſ. 


+2, or 4 o. 
| CHAP, 
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CHAP. XX. 
Addition of 'Vulgar Factions. 


1. TF your Fractions to be added have a common Deno- 
minator, then add all the Numerators together, and 
place their Sum for a Numerator to the common Denomi- 
tor, which new Fractions is the Sum of all the given Frac- 
tions; and if it be improper, reduce it to a whole or mixt 
Number, by the 3d Rule in the 29th Chapter. | 
weſt, 1. What is the Sum of 57, 1725 is, and zz? 

The Denominators are equal, viz. every one is 24, 
wherefore add the Numerators together, viz. 9, 9, 16, 
and 14, their Sum is 46, which put over the Denomina- 
tor 24, it makes #$ the Sum of the given Fractions, which 
will be reduced to the mixt Numbers 124, or 114. | 

2. But if the Fractions to be added have unequal Deno- 
minatore, then reduce them to a common Denominator by 
the th Rule of Chapter 19, and then add the Numerators 
together, and put the Sum over the common Denominator, - 
2 as before in the laſt Example. 

Wop. 2. What is the Sum of 4+, 7, rr, +2? 

The Fractions reduced to a common Denominator are 
2744, , $24, 32, and 3217; the Sum of their Nume- 
rators is 17804, which put over the common Denom. makes 
13424, or 712 : 

aeſt. 3. What is the Sum of 17, , and 357 
N. 1375+ "HD 

3. If you are to add mixt Numbers together, then add 
the Fractional Parts as before, and if their Sum be an im- 

roper Fraction, reduce it to a mixt Number, and add its 
integral Part to the incegral Parts of the given mixt Num- 
ge” and he 0 8 1 3 | 

weſt. 4. What is the Sum of 133, and 24x! 

251 add the Fractions à and , * Sum is 115, then add 
the Intege rs 1, 1 3, and 24, their Sum is 38, and put after 
it the Fraction if it is 387%, or it is 3830 

Dee. 5, What is the Sum of 484, 642, and 1335 

Facit 12615. | 

4. If any of the Fractions to be added is a Compound 
Ftaction, ic muſt firſt * to a ſingle Fraction A 

. the 
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the 6th Rule of Chap. 19, and then add it to the reſt, ac. 
cording to the ſecond Rule of this Chapter. Example, 

Queſi. 6. What is the Sum of 5, +, and 3 of Zot +? 

Reduce 3 of 5 ot into a ſimple Fraction, and it is 
125 which reduced with the other two, and added, are 
2132 | 

500. 7. What is the Sum of I and à of F of 3 

nf, 1 6. 

6. If the Fractions to be added are not of one Deno- 
mination, they muſt he ſo reduced, and then proceed as be- 
fore, | 

Queſt. 8. What is the Sum of x7. and 3 5. 

Of the given Fractians here, one is of a Pound, and the 
other the Fraction of a Shilling, and before you can add 
them together, you muſt reduce It. to the Fraction of a 
Pound as the other is (by the 8th Rule of Chap. 19) and 
it makes 2 J. then à and i J. will be ſound to be + 2, 
or 4g J. by the 7th Rule of Chap. 19) and in its lock 
Terms 24 J. by the 4th Rule of Chap. 19. 

It would have been the ſame (if by the latter Part of the 
3th Rule of Chap. 19.) you have reduced 37. to the Frac- 
tion of a Shilling, which you would have found to have 
been £2 s. which added to X 5. by the ſaid 19th Rule of 
the laſt Chapter, the Sum is 15 5. 25, which is equal to 
the Sum found as before, vzz. 327. tor, by the 5th Rule 

of Chap. 12.) the Value of <7, will be found to be 15 «, 
104d. and ſo will 15 5. FF be found to bt juft as much, 

2ueſt. og. Whats the Sum $/.+ 5. andy d: 

Arſe. £33%22 or 4359 or in its loweſt Terms*22, 


CHAP. XII. 


 Subſrafion of Vulgar Fraftions. 


1. HE Rules in Addition for reducing the given 
Fractions to one Denomination, are here to be ob- 

ſerved ; for before Subſtraction can be made, the Fractions 
muft be reduced to a common Denominator, then ſubſtrad 
one Numerator for the other, and place the Remainder 
over a common Denominator, which Fraction ſhall be the 
Ex- 
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et or Difference between the given Fractions, Ex- 
am-yic : 

Queſt, 1. What is the Difference between 3 and FJ? The 
given Fractions are reduced to 45 and £3, then ſubſtract 
the Numeraror 20 from the Numerator 21, and there re- 
mains 1, which being put over the Denominator 28, makes 
7; for the Anſwer or Difference between 4 and J. 

Naſt. 2. What is the Difference between 7 and 4 of 3, 

Reduce the compound Fraction à of I to a fimple Frac- 
tion, then proceed as before and the Anſwer is ;4$ equal 
to 56 · 

2. When a Fraction is given to be ſubſtracted from a 
whole Number, ſubſt ract the Numerator from the Deno- 
minator, and put the Remainder for a Numerator to the 
given Denominator, and ſubſtract an Unit (for that you bor- 
rowed) from the whole Number, and the Remainder place 
before the Fraction found, as before, which mixed Num- 
ber is the Remainder or Difference ſought, Example. 

Queſt. 3. Subſtraqt 12 from 48 ? 

Anſwer 47 r; for if you ſubſtract 47 (the Numerator) 
from 10 (the Denominator) there remains 3, which put o- 
ver 10 is 13, and it makes 47 14 for the Exceſs. 

Queſt. 4. Subſtract T; from 57, remain in 5654. 

3. If it be required to ſubſtract a Fraction from a mixt 
Number, or one mixt Number from another, reducè the 

Fractions to a common Denominator, and it the Fraction 
to be ſubſtracted be leſſer than the other, then {ubſtract the 
lefſer Numerator from the greater, and that is a Numerator 
for the common Denominator ; then ſubſtract the leſſer in- 
tegral Part from the greater, and the Remainder with the 
remaining Fractions thereunto annexed, is the Difference 
required between the two given mixt Numbers. Example. 

Lueſt. 5. Subſtract 26 & from 545. 

Firſt, Subſtract 5, wiz. 45 from $, viz. 35, the Re» 
mainder is 37, then 26 from 54 remaineth 28, to which 
annex 47 it makes 284% for the Anſwer. 

4. But if the Fraction to be ſubſtracted is greater than 
the Fraction from whence you ſubſtract, then having firſt 
reduced the Fractions to a common Denominator, take the 
Numerator of the greateſt F * ion out of the Denominator, 

| 2 
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and add the Remainder to the Numerator of the leſſer Frac- 
tion, and their Sum is a new Numerator to the common De- 
nominator, which Fraction Note, then (for the one you 
borrowed) add one to the integral Part to be ſubſtracted, 
and ſubſtract it from the greater Number, and to the Re- 
mainder annex the Fraction you noted before, ſo this new 
mixt Number ſhall be the Difference ſought, Example, 
Bock 6. Subſtract 144 from 295. 
Ihe Fraction reduced are viz. 5, equal te 3X, and 4 
equal to 48, now I ſhould ſubſtract 25, from 45, but I can- 
not therefore ſubſtract 21 from 28, reſt 7, which added to 
16 (the lefſer Numerator) make 23 for a Numerator to 28, 
vis, 2+; then I come to the integral Parts 14 and 29, 
and ſay, 1 that I borrowed and 14 is 15, which taken from 
29, there reſts 14, to which annexing 23, it is 1448, ſor 
the Remainder or Difference between 1 43 and 293. 
-Wepb. 7. Subctract 36; 3 from 14%? Facit 3782 


| CHAP. XXII. 
Mulliplication of YVulgar Fraftions. 


1. IF the Multiplicand and Multiplier are ſimple Frac- 
tions, then multiply the Numerators together for a 
new Numerator, and the Denominators for a new De- 


rominator, and the new Fraction is the Product required, + 


WH 1. What is the Product of 4 by ;2 Facrt 35, for 

the Numerators 8 and 9g being multiplied, make 45, and 

the Denominator, J and 11 being multiplied, make 77. 
Yuef. 2. What is the Product of 54 3. ? Facit 3. 
2. If the Fractions to be multiplied be mixt Numbers, 

reduce them to improper F rations by the firſt Rule of the 

19th Chapter ; then proceed as before. 

Left. 3. What is the Product of 28} by 134? 

The given mixt Number: being reduced to improper 
Fractions are 484 equal to“ 3, and 134 equal to , now 
2+2 multiplied by z according to the firſt Rule of this 
Chapter, produceth = or 672+. 

Wes: 4. What is the Product of 43015 by 184 ? Facit 
#11252, or 12 3554+ | 

3. Ha Compeund Fraction is to be mn'tiplied by a ow: 
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ple Fraction, firſt reduce the Compound Fraction into a 
Simple Fraction, then multiply the one by the other, as is 
taught above, 4 | | 

4 $: What a Product of If by 3of 5 of 4? 

he Compound Fraction 4 of + of $ reduced is 742, or 
which multiplied by 27, prod. , $5, which in its loweſt 
Terms is 15, for the Anſwer. 

And if the Multiplicand and Multiplier are both Com- 
pound Fractions, reduce them both to Simple ones, then 
multiply theſe new Fra&ions as before, ſo you have ihe 
Product. e 

N. 6. What is the Product of à of 2, by & of A. 

RJ. 56" . 

Neeſt, 7. What is the Product of + of à by Zof þ ? 

Af. M „or 147. CEN : 

4. If a Fraction be to be multiplied by a whole Number, 
put under the given whole Number an Unit for a Denomi- 
nator, whereby it will be an improper Fraction, then mul- 
tiply the Fractions as before. Example. 

weſt. 8. What is the Product of 24 by 3? 

An. * 24, by putting an Unit under it will be 
a+ and x produceth ++ or 16. 

NueP. 9. What is the Product of 36 by ,?? 
Ai, t, or 291 1- 


CHAP. XXIII. 
 Divifion of Vulgar Fraftions. 


1. TF the Dividend or Diviſor are both ſimple Frae- 
tions, then multiply the Numerator of the Dividend 
into the Denominator ” the Diviſor, and the Product is 
a new Numerator, and multiply the Denominator of the 
Dividend into the Numerator of the Diviſor, and the Pro- 
duct is a new De nominator, w hich new Fraction thus found 
is the Quotient you defire. Example. 
Ne. 1. What is the Quotient of ; divided by ? 
Anſe 5%, or 157, for the firſt I multi- | 


ply (5) the Numerator of the Dividend 572 
into (5) the Denominator of the Diviſor, — — 
and the Product (25) is a Numerator for 8\ 24 


the Quotient, then I multiply (8) the De- 
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Denominator of the Dividend, into (3) the Numerator of 
the Diviſor, and the Product (24) I put in the Quotient for 
the Denominator, ſo I find the 4; is the Quotient ſought. 

Queſt. 3. What is the Quotient of 34 divided by 5 ? 

Anſ. A equal to I in its loweſt Terms. 

2. But if you will divide a ſimple Fraction by a Com- 
pound, or a Compound by a Simple, firſt reduce ſuch 
Compound to a Simple Fraction, then go on as before. 

Rueſt. 4. What is the Quotient of 54 divided by 3 of 2? 

Anſ. 34 or x4 firſt reduce 3 of I into a Simple F raction, 
and it is 12, by which + being divided, the Quotient 
it > equal in the leaſt Terms to 3. And if the Dividend 
and Diviſor be both of Compound Fractions, reduce them 
both to a Simple Fraction, then divide the one by the 0- 
ther, as in Rule 1. foregoing. 

Que/F. 4. What is the Quote of F of à divided by I of ; 

Anſ. 12, or i in its loweſt Terms. 

3. It the Dividend, or Diviſor, or both, are mixed 
Numbers, reduce them to improper Fractions, and per- 
torm Diviſion as yau are taught before. : 

Que. 5. What is the Quote of 124 divided by 21 3 

Linſe, 254, for 123 is equal to 54, and 21 is equal to 
| It, and the Quote of + divided by A is as beſcre 

* 6* 
n 4. If you divide a Fraction by a whole Number, or a 
whole mbar by a Fraction, make the whole Number an 
improper Fraction, by putting an Unit for a Denominator 
to it, as was taught in Rule 4. Chap. 22. and then perform 
Diviſion as was before taught. 

Example. 

2uef. 6. What is the Quote of 8 divided by 3 
Añnſ. , which is equal to 
134, being reducee as is before 3 \ 8 /40 
directed. See the Work in the =)—{ — or 13 7 
Margin. 5 : 3 


Qaeſt. J. What is the Quote 8 ) 3 43 
i/ 5 \ 40 


7 


of J divided by 8s? 
Asſ. Ir, as per Margin. 


— 
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XXIII, and the Quotient is the Anſwer. 


Chap. 34. 


751 
CH: A ©; XIV; 


The Rule of Three Direct in Fulgar Fractions. 


I, S in the Rule of Three in whole Numbers, ſo like» 
wiſe in Fractions, you muſt ſee that the Fractions 
of thefirſt and third Places be of the ſame Denomination. 

2. It any of the given Fractions be compound, let them 
be reduced to ſimple of the ſame Value. ; 

3, If there are given mixed Numbers, reduce them to- 
improper Fractions by the firſt Rule of Chap. XIX. 

4. If any of the three Termf is a whole Nader make 
it an improper Fraction by conſtituting the Unitfor its De- 
nominator. 

Having reduced your Fraction as is directed in the 4 laſt 
Rules, then proceed to a Reſolution, which is performed 
the ſame Way as in whole Numbers. Reſpect being had to 
the Rules delivered for the Working of Fractions, vis. 
Multiply the 24 and 3d Fractions together, according to the 
firſt Rule of Chap. XXII. and divide the Product by 
the firſt Fraction, according to the firſt Rule of Chap. 


| Or, (which is better) | 

8. Multiply the Numerator of the firſt Fraction into the 
Denominator of the ſecond and third, and the Product is a 
new Denominator; then multiply the Denominator of the 
firſt Fraction into the Numerator of the 2d and 3d, and the 
Produ& is a new Numerator, which new Fraction is the 
4th Proportional or Anſwer, which, if it be an improper 
Fraction, muſt be reduced to a whole or mixed Number by 

the 3d Rule of Chap. XIX. Example. 
2ueh. 1. If 3 Yards of Cloth coſt $5 J. what will ,2._ 
Yards coſt? : f 
Having placed the given Fractions according to the 6th 
Rule of Chap. X. I proceed to the Reſolution, and firit 
multiply the Numerator of the firſt Fraction (3) into 8 
and 10, the Denominators of the ſecond and hirg Frac- - 
tions, and the Product is 2340 for a Denominator ; then 
H 4 | mul- — 
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multiply 4 the Denominator of Yards 1. Yards J. 
the firſt Fraction into 5. and 3 1 180 
9, the Numerators of the —— — 
ſecond and third Fractions, 1 10 240 
the Product is 15 for a Nu- J. 
merator, which Numerator Fact, 180 equal to 3 
180, and Denominator 240 — — 


make 213T. for the Anſwer, 240 4 
equal to 3 ors x; u l Y 70 b, 3 
i 2 4. bu arcs 0 oth, w * 
Yds at that Rate fe FE 
Anſ. 11516 ual to ITI. or 145. 8d. 
Wee 1.7 J. coſt 35 what will 5 s. buy? 
4] 


nf. 212 J. equal to 147 J. 
Queſt, 4: 17 ry of an Ell of Holland coſt 4 J. what will 
124 Ells coſt ? 


Anſ. 2 J. 165. 14 d. 


In reſolving the laſt Queſtion — * two next, obſerve | 


the 3d Rule of the Cha e forego 

Queſt. 8. If 15 of a C. coſt 2 what will 7 C. coft 
at that Rate? 

Anf. 239 35. or 11 J. 195. J. 

Queſt. on It 3 Yards of Velvet coſt 347. how much 
will 0 Yards coſt at that Rate ? 

Anſ. 115% J. 

"Reſt. 7. lk 5 Yards of Broad cloth coſt 237. what will 
147 Yards coſt ? 

Anſ. 131. 95. 4 d. 

In working the laſt Queſtion, and the four next, obſerve 
the 4th Rule of the Chapter foregoing. 

Que. 8. If * of Pepper coſt 14 5. 2 I demand 
the Price 7 7341. 

Auſ. 31. 16. 8 122, 

veſt. A If 1 l. of Chochineel coſt 1 7. 5 5. What will 

36:47. coſt? 

Anſ. 47 J. 17 5. 6 d. 

Wet. 19. if a 5 of Broad · cloth coſt 1 54 f. what will 
ſour Pieces, eaeh containing 171 Yards coſt at that Rate? 


Aeſ. 85 J. 14 5. 35 4 
227. 
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2ye/t. 11. A Mercer bought 34 Pieces of Silk, each 
Piece contained 25+ Ells, at Gs. 2 4. per Ell ; I demand 
the Value of 24 Pieces at that Rate? 

Anſ. 26 1. 3 5. 45d. 

In reſolving the four next Queſtions, obſerve the Teh 
Rule of Chap. 19. 

Queſt. 12. If I of an Ounce of Silver coſt 2 5. I demand 
the Price of 113 J. at that Rate? 

Anſ. 35 1. 8 

Queſt. 1 Fi If 15 2b. of Gold is worth 615 J. Sterling, 
what is a Grain worth at that Rate? 

Anſ. Id. 8 

2 14. If 3 Yards of Silk is worth à of 7 I. what is 
the Price of 153 Ells Flemiſh? W 

Anſ. G d. 6 5. 8 d. 

Queſt. 15, If J of 3 of a Pound of Cloves coſt 6s, 27 d. 
what coſt the C. weight at that Rate? 

Anſ. „ 6s. 8 d. 

Note, That when the Anſwer to the Queſtion in this and 
the next Chapter are given in Fractions, they are given in 
their loweſt Terms. 


CHAP. XXV. 


The Rule of Three Inverſe in Factions. 


1. 1 T hath been already taught (in the 3d Rule of the 
11th Chapter) how to diſcover when the 4th prope r- 
tional Number (to the three given Numbers) is to be found 
out by a Rule of Three Direct, and when by a Rule of 
Three Inverſe ; to which Rule the Learner is now referred. 
2. When (in Fractions) you find a Queſtion to be re- 
ſolved by the Rule of Three Inverſe, vis. when the third 
Term is the Diviſor, then having reduced the Terms ex- 
actly (according to the Rules in Chap. 24.) multiply the 
Numerators of the third Fraction into the Denominators of 
the 2d and i ſt Fractions, and the Product is a new Deno-. 
minator 5 then multiply the Denominator of the 3d Frac- 
tion to the Numerators of the 2d and 1| Fractions, and 
the Product is a new Numerator, which new Fraction thus 
found, is the Anfwer to the Queſtion, 
Hs Wee. 
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Queſt. 1. If à of a Yard of Cloth that is two Yards 
wide, will make a Garment, how much of any other Dra- 
pery that is J of a Yard wide will make the ſame Gar: 
ment? 

Anſ. 21 Yards, 5 

Que ft. 2. I lent my Friend 467. for F of a Year, how 
much ought he to lend me for 2 Parts of a Tear? 
. | | 

Osgeſt. 3. 115 of a Yard of Cloth that is 24 Yards wide 
will make any Garment what Breadth is that Cloth when 
13 Yard will make the ſame-Garment? 

Anſ. „ of a Yard wide. x 5 

Vf 4. How many Inches in Length of a Board that 
is 9 Inches broad, will make a Foot ſquare? : 

Ain). 16 Inches in Length. 

Queſt. 5. If when the Buſhe] of Wheat coſt 4-5. 3, the 
Penny-loaf weighed 107 Ounces, what will it weigh when 
the Buſhel coſt 8 5s. ? 

Anſ. 5 3% Ounces. 

Que f. 6. If 17 Men can mow 24 + Acres in 104 Days, 
in how many Days will 6 Men do the ſame? 

Asſ. In 21 Days. 


CHAP. XXVI. 


Rules of Practice. 


1. IN the ſingle Rule of Three, when the firft of the; 

LTNoumbers in the Queſtion (after they are diff oſed 
according to the 6th Rule of Chap. ro.) bappeneth to be 
an Unit (or 1). that Queſtion many Times may be reſol- 
ved far more ſpeedily than by the Rule of Three, which 
kind of Operation 1s commonly called Practice, and indeed 
ĩt is of excellent Uſe among Merchants and Tradeſmen, and 
others, by Reaſon of irs Speedineſs in finding a Reſolution 
to ſuch Kind of Quettions, 


2. The chiefeſt Queſtions reſolvable by theſe chief Rules 
may be comprehended under theſe general Heads or Caſes 


When 
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Rule of Prafiice. 


t Of Farthings under 4. 
2 Of Pence under 12. 


Chap. 26. | 


j rotors we 3 Of Pence and Farthings. 
8 ee 1 ne <4 Of Shillings under 20. u 3 
conſiſts "eget Js Of Shillings, Pence, and Farthings, | 


6 Of Pounds. 

= Of Pounds, Shillings, Pence, and Far. 
It would be very convenient for the Practical Arithme- 

tician to have by Heart the ſeveral Product of the ꝙ Digits 

multiplied by 12, for his ſpeedy reducing Pence into Shil- 

lings, and Shilling into Pence, which he may gain by the 

following Table. 


— 


1) I2 
2 24 
f 3 36 
oY 48 
12 Times 5 > is 60 
6 2 
7 7 
8 96 
9 108 


3. Shillings are practie lily reduced into Pounds, thus 
vis. Cut off the Figure itanding i the Place of Units with 
a Daſh of the Pen, and note it for Shillings, then draw a + 
Line under the given Number, and take half the remain- 
ing Figures (after the firſt is cut off) and ſet them 
under the Line, and they are ſo many 
Pounds but if the laſt Figure is odd, 
then take the leffer half, and add 10 to 
the Figure ſo cut off (as before) tor . 5. 
Shillings; 3s if I were to reduce 43658 2182 5 
Shillings into Pounds, firſt J cut off the 
laſt Figure (8) for Shillings, then 1 take half of the remain- 
ing Figures (4365) thus, halt of 2 is 1, which I put under 
the Line, ther: half of 3 is 1, and becauſe 3 is an odd Num- 
ber, I make the next Figure 6 to be 16, and | go on, ſay- 
ing, half of 16 is 8, then halt of 5 is 2, which is the laſt 3 
Figure, wherefore becauſe 5 is an odd Number, 1 add 19 
to the 8 I cut off, and it makes 185. 10 that I find it to be 
21827. 18 5, as per Margin. 


4365 8 


—ꝓ—— g——— * 


4 4 
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4. It is likewiſe convenient that the Learner be acquaint” 
ed with the Practical Tables following, the firft containing 


the Aliquot or even Parts of a Shilling, the 2d — 
the Aliquot Parts of a Pound. 


6 + «O50 040} I 

Theeven Y? s | 6 o8 I 
Parts of a 3 is 2 a 5 = | 4 
Shilling. . "& 3 2 F 
7 5 8 3 O04 > 15 7 

1 17 | 8 * 2 0860 

E So TT 

5 1 08 74 

rt 604. . 

Caſe 1. 25 


8. When the Price of an Integer is a Farthing, then take 
the 6th Part of the given Number, which will be ſo many 
Three-half pences, and if any Thing remain it is Farthings, 
bp the 4th Rule of Chap. g. then conſider that Three- half- 
pence is q of a Shilling, wherefore take the 8ch Part of them 
for Shillings, and if any Thing remain, they are ſo many 
Lhree-halt-pences, which reduce into-Pounds by the third 
Rule foregoing. Example, What comes 67486 /5. to, at a 
Farthing per I.? Firſt, I take g; of 67486, and it is 1124) 
T hree-half-pences and four Farthings, or 1 Penny, then 
Jof 11247 is 140% f. and ſeven remains, which is ſeven 
Three-Half-pences, or 104 d. which with the four Far- 
things before, make 11 1 d. and 1405 5. which by the third 


Rule is 707. 55s. InallyoZ. 5 . 113 d. for the Anſwer. 
Bee the Work following. 


7 


67486 at per 1 


| 11247— z 


i — 


— 


4 
J 70 5 113 Hacit. 
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Other Examples follow. | 
4] 85167. at rgr.} $ | 8347 7 at t gr. 


CT | 1072 311043 3 97s. 
1 718 84.73 5d. 3 gre. 
— d. 2 — d. 475. | 
8 18 8 Facit. 0:13 0:3 
— | — — 
5, When the Price of the Integer is 2 Farthings, then 
take the third Part of the ou Number, for ſo man 
Three-half-pence, and the Remainder, if any, is Halt- 
pence, then take the Eighth Part of that for Shillings, Oc. 
Example. 


7386 J. at 2 gre. | 3| 83477. at 2 grs. 
x | 2462 112782 "i 777. 
—ͤ —-— | N — 
zol7 6d. 3417 9 4. 
8 * 1 
3 „ 
15 16 Fact. 19 7 9 + Facit. 
When the Price of the 2 is 3 arthings, then 
hree- 


als half the given Number for alf-pence, and if 
any Thing remain it is 3 Farthings, then take the 8th for 
Shillings, as before, &s. 


Z | 4736 J. at 3qri.] + | 54257. at 3 e,. 
x | 2368 J 32112 3 4. 
| — — a — 
29.6 1 339 


" 85 | E #6 & 0th; 
15 16 Facet. | | 16 19 @ 3 Facit. 


Caſe 2. 


8. When the given Price of the Integer, is a Part 
or Parts of a Shilling, (viz. Pence) divide the given 
Number of Integers, whoſe Value is ſought, by the 
Denominator of the Fraction, repreſenting the even Part, 
and the Quote is Shillings, always minding * 

| ule 


—_— 


ced into Pounds by the third Rule of this Chapter. Ex- 
ample: Let it be required to find the Value of 438 Ib. at 
3 d. per. Ib. I conſider 3 d. is & of a Shilling, and 438 1b, 
will coſt ſo many 3 Pences, wherefore I divide 438 by 4 
the Denominator, or , and the Quote is 109 Shillings, 
and two remains, which is two 34d. or 64d. the whole 


Value is 57, 9 5.6 4. as by the following Work appeareth. 
438 J. at 3 d. 


ws Ld; 


5—9—5 Facit 5 9 6 
If the Learner is minded to try the Fruitfulneſs of his 


Genius he may frame as many Examples as he thinks fit, 


and work them as before.. 
9. It the Price of the Integer be Pence under r2, and 
- not an even Part, then it may be divided into even 
arts, and ſo the Parts of the given Numbers taken c- 
cordingly, and added together, as if it were 8; d. which is 


3 d. and 2d. viz, 4 and of & a Shilling, frit take 4 of 


the given Number, and then 4 thereof, and add them to- 
gether, and their Sums is the Anſwer in Shillings, ſtill ob- 
ſerving Rule 7 of Chapter g, for the Remainder (if «ny 
be) then bring the Shillings into Pounds by the 3d Rule 
foregoing. Likewiſe 7 d. is J and 4, ſo 9 d. is + and 7, 
and 10 d. is and 3, and 11 4. is I and of a Shillings ; 
or elſe many Times your Work may be ſhortened thus, 7. 
when the ſaid given Price is to be divi ed into even Parts 
of a Shilling, or of a Pound, after you have taken the firſt 
even Part, the other may be an even Part af that Part, as 
in the next Examples, where are given 439 /f. at 5d pr 1b. 
now I may divide it thus, vzz. into 4 d. and i d. 1d 4d. 
being J of a Shilling, and 1 d. beirg 3 of 4d. ] firſt take 
+ of 439 /b. and it gives 146 5. 4 d. and for the 1 d. I 
take; of 146s. 4 d. which is 365. 7 d. which in all comes 
to 9 J. 25. 11 d. Examples ſoliow. 


b. 
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Rule of the 9th Chapter) and thoſe Shillings may be redu- 


n 


8 2 | 
439 at 5 fer 15. 4 — per yd. 
— — =_ — —— 
| 1 146 4 = . as * 
i | | # £ 8 
4 36 2 2 © | E 2 1 22 
| | i812 1 r 5 
| 9 J. 25.11d, Factt 15 * gd. Factt, 
| L Te | 
| 587 at 7 per Ell. 
2195 8 2 
Y 21146 9 2128 55 
1 3211 8 2 
17%. 25. 5 d. Fa. 16 J. 014, 8d, Facit. 
| yds d. J. d. 
3 50 26% 534 at 11 
| — ** 
721278 8 121267 
nf i = 
| 270. 8 8 178 
| — | | 
557. 4 x] 44 6 
em | — —— 
| 27). 17 5, 44. 2 489 6 
| | | 241, 95, 6d. Facit, 
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10. When the Price of the Integer is Pence and Fare J 
things, it it meke an even Part of a Shilling, work as be- 
fore; but if they are uneven, as Penny Farthing, Pen- 
ny three Farthings 2d. 1 gr. or 24. 3 qrs. 3 d. 3 grs. or 
the like, then firit Work for tome even Part, and then 
conſider what Part he relt is ot that een Part, and di- 
vide that _— thereby, then add tlicin together 


and reduce them to Pounds as be- 

fore. Example, 34707. at 1 d. J. d. ge. 
x gr. per 16. Firſt I work for the 3476 at x 
Penny by dividing 3470 16. by 12, | = — 
for 1 d. is 4 of a Shilling, and the |< 289 2 
Qucee is 289 5. 2 d. then I con. 72 3 
cerve that one Farthing is the 40 — 
a Penny, and the Value of one Far- 3661 3 2 
thing will be 5 of the Value of a — — 
Penny, and therefore I take + of 4. 5. d. 5. 
289 5. 2 d. which is 72 3. 3 d. 2 1 
grs. then add them together, and 


they are 18/7. 1 3. 58. 2 2 as by the Margin. 
aje . 

11, When the Price of the Intex er is 25. then cut off the 
Figure in the Place of Units of the given Number, and 
double it for Shillings, and the Figures on the other Hand 
are Pounds. Example, 436 Yards at 25. per | 
Tard, cut of the lait Figure 6 and double it, 4316 
makes 1 25. and the other two Figures, viz. 43, —— 
are ſo many Pounds; fo that their Value'is 437. 12 5. 
43 J. 12 5. as per Margin. F 

12. Hence it is evident that when the given Price of an 
Integer is an even Number of Shillings, then if you take 
half of that (even) Number of Shillings, and multiply the 
given Number of Integers thereby, doubling. the fell Fi- 
gure of the Product, and ſetting it apart ſor Shillings, the 
reſt of the Product will be Pounds, which Pounds and 


Shillings are the Value ſought. Example. What coſt . 
536 Yards at 8 5. per Yard? To reſolve which, I take 


half of 8 s, (the Price of a Yard) which is 4, and mul- 
tiply 536 thereby, ſaying, 4 times 6 is 24, 
then I double the firſt Figure 4 makes 8 for 536 yds at 8 
Shillings, and carry 2 to the next Product, — 
c. A {ind the reſt of the Product to be 214 214 /. 8 5. 
which I note for Pounds; ſo that the Value 
of 536 Yards at 8 5. per Yard, is 214. 8. as by the Mar- 
gin. Other Examples of the ſame Kind may be wrought 
aſter the ſame Manner. 

13. If the given Price of the Integer is an odd Num- 
ber of Shillings, then work the firſt tor the even * 

; 0 


Chap. 26, Rule of Prackice. an 


of Shillings by the laſt Rule, and for the odd Shilling take 
+5 of the given Number of Integers, according to the 3d 
Rule of this Chapter, and add them together, and you 
have your Deſire. Examples follow. 


. | Ell; s. 
422 at 4 per Yard | n 
E 6 
42 4 1 
21 12 21 11 
— — To | | — 
63 6 Facit 280 03 facit. 
Els. . , Eilts. I, 
516 at 7 per Ell 324 at 17 per III. 
1 oF — 985 BF A PER; 
6 249 o 4 
25: 16 16 og 
— — — — — 
180 12 facit. 127 o8 Facit. 


14. unte when the given Price of the Integer is 5 7. 
for then it is ſooner anſwered by taking 4 of the given Num- 
ber, whoſe Value is ſought, as in the following Example. 
yds & ElIs * 
1436 at 5 per Yd. 4] 206 at 5 per Ell, 
— — 
51 Il. 10 8. Facts. 


109 i Facit. 


E he” 

1g. When the given Price of an Integer is Shillings and 
Pence, or Shillings, Pence, and Farthings ; then divide the 
iven Number of Integers wboſe Value you ſeek by the 
9 — of that Fraction repreſenting that even Part. 
As for Example, What is the Price of 284 Y ards at 65. 8d. 
per Yard? Here I conſider that 6 5. 8 d. is + of a Pound, 
wherefore divide 384 by 3, and the Quote is the Anſwer, 

viz. 1281. lo that 384 Yards at 68. 8d. | 


per Yard, amounts to 128 |. as per Mar- | 384 
gin, ſtill obſerving the qth Rule of the | 4 — 
gth Chapter. PB 128], 


16. When the given Value of the Integer is Shillings 
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and Pence, and not an even Part of a Pound, Ty many 

times it may be divided into Parts, (viz. 65. 0d. is 45. 
and 2 f. 6d.) for the 45. Work according to the 12th 
Rule foregoing, and for the 23. 6 d. take he eighth Part 
of the given 3 and add them together, then their 
Sum is the Value required. 


So 65. 6 d. will be divided into Gs. and 25. 6d. and 


the Price of the om Number may be found out as before, 


c. Examples follow. 
B. „. . | Eils , d. 
| 386 at 8 8 | 5. | 240at 5 4 
L 1287. 13 4 [ „ © 
* 38 12 0 | = CE; 
1671. $5. 4d Fac. 64 1. Facit. 
| 
ElIls J. d. | 154 4. d. 
e. at 8 6 | 5. J 386 at 14 8 
| | 128}, n 4: 8 | 1547, 8 0 5. 
2 - x | 128 13 4 
| 181/, gs. 6 Fac. [ | 2827, or 4 Facit. 


| 

17. When the given Price of an Integer is Shillings and 
Pence, and you cannot readily divide them according to 
the laſt Rule, then multiply the given Number, whoſe 
Value you feek, by the N umber of Shillings in the Price 
of the Integer, and then for the Pence work by the 8th 
Rule foregoing ; then add the Numbers together, and their 
Sum is their Value ſought in Shillings 3 as for Example: 
What is the Value of 292 Yards at 65. 9 d. per Yard, 
Here 6 5. 99d. cannot be made an even Part, nor indeed 
can it be divided into even Parts of a Pound; wherefore I 
multiply the given Number of Yards 392 by 6 for the 65. 
the Product is 2352 5. then for the 9d. I divide it into 
6 d. ard 3 d. and work for them by the 8th Rule foregoing, 
and at laſt add the Shillings to gether, they make 2646 5. 
and by the zd they are reduced to 132 /.65. the Value 
of 92 Yards atG 5.9 d. per Yard, See the Work. 


392 
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| | —392 3 at 65. 99. 


1 


-- 
8 


ö 


8 

Va a 
* 

8 


| | 1327. 6 5s. Facit. | 

In like Manner Variety of other Examples be wrought. 
18. When the given Price of the Integer is Shillings, 
Pence, and Farthings, then multiply the given Number of 
Integers, by the Number of Shillings contained in the Va- 
lue of the Integer, and for the Pence and Farthings follow 
the roth Rule of this Chapter. 


l | Examples. 
r EA. . d. 
438 at 8 6 3 37 at 24 23 
J. — — = 2 — * 
| 8 | 35094 480 
14 2'9 | | + | 370 
| e 
| — | 14 | 3180 2 
E 
| Fac. 1871. 10 5, 44.5 | 7 5 
3 
EMA. s, d. 5264 94 
139 at 2 2 — — 
— : we — Fa. 2631. 45.99. x 
9 1275 2 Ells & 4. 
5 23 2 4 431 at 2 47 
R 21— 
— a OR — 862 
12510. 4 107 9 
„ {8 10 f 
Fa. 631. 195. 11d. 5 — 
a. 631. 195. 11d. 2 4 ns 7 
| Fa. 61 J. 35. 94.4 
3 IE. 51 1. 35. 7 45 
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Rule of Practice. 


Chap. 26. 


Caſe 6, 
19. When the given Numbers of the Integers is Pounds, 
then multiply the Number of Integers, whoſe Value is 


_ by the Price of the Int 
Anſw 


er in Pounds. 


eger, and the Product is the 


Example. 
C. _ I. 2 . . 
42 at 2 per C. 13 at 8 per C. 
84 l. Facit. | 104 I. facit. 
2 L 2 J. 
33 at 3 per C. 48 at 12 per C. 
99 l. Facit. 5961. Facit. 


l Caſe 7. 

20. If the Price of the . is Pounds and logs 
then for the Pounds work as in the laſt Rule, and for the 
Shillings as in the 12th and 1 3th Rules before-going, then 
add the Numbers produced from them both, and the Sum 


is the Value ſought. 
Examples. 
1 | Groſs IJ. s. 
56 at 2 4 82 at 4 10 
2 —— 
„ 41. 328 
2$4*] 9 - 4 1108.1 41 
— — — — 
101 46 69 l. Facit. 
Groſs |]. d. Groſs | 8. 
6506 at- 3 7 36 at 3 16 
| — — 
3l. | 194 s. 31. | 58 
6s] 17 8 15819 10 
18 2 18 EE 
— — —————— + — 
194 l. 6s. Factt. $1. 16s. Facit. 


21, 
Pounds, Shillings, 


When the given Price of an Integer conſiſt of 
ence, and Farthings, then work for 


the Shillings, Pence, and Farthings firſt, according to the 
18th Rule of this Chapter, and find the total Valve of 
the given Number* as if chere was no Pounds, chen 2 
wit 


wins SO 


88, 
— 
hen 
um 


t of 
_ for 
the 
ze of 
york 
with 
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with the Pounds according to the 19th Rule of this Chap- 
ter, and add the Numbers thus ſound, and their Sum 
the Total Valve required. | 
Example of this Rule follow.” 
1 


I &. S...  3 „. 
213 at 1 13 44 [3/ at 3 8 104 
F 
213 18 6 46d. 
e 9 33. 
2569 d 4 75 144. 
v3] 33 3 oy 
.] 26 74 32180 £ d. 
13d — — 16 J. 8 8. 41 d. Facit 
| 8418 10 4 1 „ 
142 l. O88. 104 | 1291.85. 4 4 d. Facit, 
11 111 | 
| "Ras 
| 3551. o8 s. 10 4 fa. 
| Groſs 1, 3. d. 
Greis Ls 4.1 A315 it'$ 
416at2 9 33 240 
— — 48 
98. | 3744 1— 
3d. 104 700 15 8. 
2 d. 26 24 6 d. 
FTT 
38714 1 3d. 
N — = 616 
121. | 193 |. 148. 3 
| | 832 144 2 d. 
1 I 1025;L 145. Eacit. | 182 1. 6s. Facit. 
22. When there is given the Value of an Integer, and 


it is required to know the Value of many ſuch Inte- 
gers together, with 4 or F S 6. an Integer, firſt, 
(by the former Rules) find out the Value of the given 
Number of Integers, and then tor 4 of an Integer 
take ; of the given Value of the Integer, .or for 
take + of the given Value of the Integer, and for j 
fir 
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firſt take the Half of the given Value, and then half of that 
half, ſetting each Part under the Precedent, chen adding 
them together, their Sum will be the required Value of 
the Integers and their Parts. Example, What is the Va- 
lue of 116 Yards, at 4 5. 6 d. fer Yard? To give an An- 
ſwer, Firſt I work for the Value 

of 116 Yards by the sth Rule yds F. d. 
foregoing, and then for the half 116 at 4 6. 

Yards, f take half of 4s. 64.!ü4ͤłl⸗c7% 

which is 2 5. 3 d. and add to the 117.125, 2 5. 

reſt found as before, then is that 14 J. 10 d.] 25,64. 
Sum the total Value of 1164 yards 23 yards, 
at 45.6 d. per Yard which I find oo . 
to amount to 267, 4. 3 d. as by 26 4 3 Facit. 
the Work in the Margin. And | 
all other Examples of this Kind, are wrought the ſame 
Way. 

W more Queſtions may be ſtated, and ſeveral other 
Rules of Practice may be ſhewn according to the Methods 
of diverſe Authors ; but what have been delivered here, 
are ſufficient for the Practical Arithmetician in all Caſes 


whatſoever, 
OV BAT AVI 


The Rule of Barter. 


I, Arter is a Rule among Merchants, which (in the 
Exchange of one C..mmodity for another) inform 


hd. 4 


them ſo to proportion their Rates, as that neither may ſuſ- 


tain Loſs. 

2. To reſolve Queſtions in Barter, will not be difficult 
to him that is acquainted with the Golden Rule, or Rule 
of Three, it being altogether uſed in reſolving ſuch Queſ- 
tions. 5 
Que. 1. Two Merchants, (viz. A and B) Barter, A 
hath 13 C. 3 grs. 15 16. of Pepper at 2 J. 16 5. per C. and 


B hath Cotton at ꝙ d. per Ib. I demand how much B muſt 
give A for his Pepper! Tos A 
Anſ. 9 C. 1 gr. 
. . Firſt find by the Rule of Three, or the Rule of Prac- 
tice foregoing, how much the Pepper is worth, laying, 
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If 1 C. coſt 2 J. 16 5. what will 13 C. 3 grs. 1475. coſt? 

Anſ. 38 J. 17 5. 

Secondly, by the Rule of Three, ſay, if 9 d. buy r 7, 
of Cotton, how much will 38 J. 17 s. buy? 

Anſ. 9 C. and ſo much Cotton muſt B give to A for 
13 C. 3 qrs. 14. of Pepper, at 2 J. 16 5. per Cent. when 
the Cotton is worth 9 d. per Ib. | 

Paeſt. 2. A and B Barter, A hath 120 Yards of Broad 
Cloth, worth 6 -. fer Yard, but in the Barter he will have 
8 5. per Yard 5 B hath Shalloon worth 4 5. per Yatd. Now 


1 demand how many Yards of Shalloon B muſt give A for 


his Broad cloth, making his gain in Barter equal to that of A. 
Anſ 110 Yards of Shalloon, 


Firſt (as in the laſt Queſtion) find cut how B ought to 


| ſell his Shallcon in Barter, vis. ſay, if 6 f. require 8 J. what 


will 4 5. require ? 

Arſ. 5 5. 4 d. 

Thus you fee thet B muſt ſell his Shalloon in Barter at 
5 5. 4. if A ſell his Broad- cloth at 8 5. per Yard. 

It femaineth now to find out how much Shalloon B muſt 
give for 120 Yards of Broad-cloth, which reſolved after 
the Method in the firſt Queſtion of this Chapter is found 
to be 180, and ſo many Yards of Shalloon muſt B give A 
for the 100 Verds ot Broad cloth. 

veſt. 3. A and B bartered, A had 14 C. of Sugar 
worth 6 4. per Ib. tor which B gave him C. 3 gqrs. of Cin- 
namon, I demand how B rated his Cinnamon per 13. 

Anſ. 4 5. per th. 

Que. 4. A and B barter, A hath 4 Tons of Brandy, 
worth 37 4.16 5s. ready Money, but in Barter he hath 50 7. 
8 5. per Ton, and giveth B 21 C, 3grs. 11 3 J. of Ginger 
for the 4 Tons of Brandy, I defire to know how much B 
fold his Ginger in Barter per C. and how much it is worth 
in ready Money? 

Anſ. For 9 l. 65. 8 d. in Barter, and it is worth K. 
ger Cent. in ready Money? . 

Queſt. 5. A and B barter, A hath 320 Dozen of Can- 
dles, at 4 s. Gd, per Dozen, for which B giveth him 30. 
in Money, and the reſt in Cotton at 8 d. per Ib. I demand 


how much Cotton he mutt give him more than 30 J. 
Asnſ. 11 C. I gr. 


* 


CHAP, 


— 


Chap. 11. 


| C HAP. XXVIIL 
__ Oweftions in Loſs and Gain. 


YH. r. Merchant bought 436 Yards of Broad-cloth ſor 
85. 6 d. per Yard, and ſelleth it again at 10 x, 
4d. per Yard ; now I deſire to know how much he gained 
in the 436 Yards? | 

Anſ. 39 J. 125. 44. 

Firſt, Find out by the Rule of Three, or by Practice, 
ow much the Cloth coſt him at 8 5. 6d. 7 Yard, which 
I find to be 113 7.6 5. then by the ſame Rule find out how 
much he ſold it for, viz. 2257. $5. 4 d. then ſubſtract 
1832. 6. which it coſt him, for 2257. 5 J. 44d. which 
he ſold it for, and there remaineth 31 J. 19 5. 4 d. for his 
Gain in the Sale thereof. X 

Otherwiſe, it may ſooner be refolyed thus, firſt find out 
how much he gained per Yard, vis. Subſtract 8 5. 6 4. 
which he gave per Yard, from 105. 4d. which he ſold 
it for per Yard, the Remainder is 1 5. 10 d. for his Gain 
per Yard, then ſay, 

If one Yard Gain 15. 10 d. what will 436 Yards Gain? 
the Anſwer by Practice, or the Rule of Three, is 31 J. 

4. 4 d. as was found before. | 

Que. 2. A Draper bought 124 Yards of Holland-cloth 
which he gave 31 1. I deſire to know how he muſt ſell it per 
Yard to gain 10 J. 6s. 8 d. in the whole Sale of 124 Yards? 

Linſ. At 6 5.8 d. per Yard. 

Add the Price which it coft him, viz. 31 J. to his in- 
tended Gain, viz. 107. 65. 8d, the Sum is 41 Z. 6s. 
8 d. Then ſay, | 
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If 124 Yards require 41 J. 6 5s. 8 d. what will: Yd re- 


quire? By the Rule of Three I find the Anſwer 6. 8 d. 
Queſt. 3. A Grocer bough 
which colt him 25. 4d. per /b. and ſold them for 527. 1 4-. 
I defire to know how much he gained in the Whole ? 
1 "CIPO S 5 
veſt. 4. A Draper bought 86 Kerſeys for 129 J. I de- 
mand > he muſt fel — per Piece wo gain 1 * in lay- 


ing out 100/, at that Rate? Ar. 17. 145, 6 d. per 
Piece ; for, | As 


t 3 C. 1 gr. 13 4b. of Cloves, 


Chap. 28. Queftions in 


As 100 is to 115 J. ſo is 129 2. to 148 J. 15. 


169 5 


So that by the Proportion above, I have found how 


much he muſt receive for the 86 Kerſeys, to 
the Rate of 15 per C. Then to find how he muſt 
per Piece, I ſay, 


6 d. which is the Number ſought. 


in after 
ell them 


As 86 Pieces are to 141 J. 75.10 is one Piece to 1-4, 14 5, 


ge. 5. A Grocer bought 4% C. of Pepper for 18 J. 
— 4d and it proving to be damnified) Ei 5 


ng to 
loſe 12 1. 10 5. per Cent. I demand how he muſt fall it 


tice, per J. . 


hich Anſ. 14. per i. YA 
how Subtract 121. 105. the Loſs of 1007. from 1007, 
tract and there remains 87 J. 105. Then ſay, 

hich As 100 J. is to 871. 103. fo is 15], 17. 4 d., to 


r his 13 J. 11 5. 8 d. and fo much he muſt ell it all for, to 
loſe after the Rate propounded : Then to know how he 


| out muſt ſell it per J. I ſay, 


6 f. As 13 J. 11 5. 6 d is to 44 C. ſo is 11. to 1d. 

ſold Nef. 6. A Plummer ſold 10 Fodder of Lead (the 

Zain Fodder containing 194 C.) for 204 4. 10 5. and gained 
after the Rate of 12 J. 10 5. per 1008, I demand how 

ain? much it coſt him per C ꝰ Es. 

317. To reſolve this Queſtion, add 12 7. ro s, (the Gain per 


Cent.) to 100 J. and it makes 1127. 103. Then ſay, 


oth As 1121. tos. is to 100 1. ſo is 204 J. 155. to 1824, 
t per which 182 1. is the Sum it coſt him in all; then reduce 
rds? our 10 Fodders to Half Hundreds, and it makes 390. 


hen ſay, 


$s in- As 390 Half Hundreds is to 182 J. ſo is 2 Half Hun- 
62 dreds to 18 J. 8 d. the Price of two Half Hundreds, or x 


C. ut. and ſo much it ſtood him in per. C. wt. 


d te- 4 WH 7. A Merchant bought eight Tuns of Wine, 
84, | which being ſophiſticated, he ſelleth for 4007. and loſe h 


CF" Gallon to loſe after the ſaid Rate? 


aſter the Rate of 12 J. in receiving 1001, Now Idemand 
how much it coſt him per Tun, and how he ſelleth it per 


Anſwer. It coſt him 567. per Tun, and he muſt ſell it 
Ll de. 35. 11 d. f gre-per Gallon, to loſe 13 J. in receiving 


r0ol, 


— 
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To reſolve this Queſtion, I conſider, in the firſt Place, £ 
that in receiving 100/. he loſeth 12 J. therefore 1007. of 5 
comes in for 112 J. laid out; wherefore to find out how and 
much he laid out for the whole, I fay, . Pay 

As 100 J. is to 112 l. ſo is 400 J. to 448 J. and ſo much equ⸗ 
the 8 Tun coſt him: Then to find out how much it coſt or C 
per Tun, I ſay, | T 

As 8 is to 448 J. ſo is 1 to 56 J. the Price i colt per its 1 

un. 0 

Now to find how he muſt ſell it per Gallon, reduce the 7 
8 Tuns into Gallons, make 2016. Then ſay, 3c 


As 2016 Gallons is to 400 l. ſo is 1 Gallon to 3s. 
11d. 2 qgrs. the Price he muſt fell it at per Gallon to 
loſe as aforeſaid. | T 
Nueſt. 8. A Merchant bought 8 Tuns of Wine, which J (the 
being lophiſticated, he is willing to ſell for 400 l. and lo- Tim. 


ſeth at that Rate 12 l. in laying out 1001. upon the ſame, Ya 
now 1 demand how much it coſt him per Tun? id 
Here I conſider that for 1001]. laid out, he received but Mon 
881. wherefore to find what 8 Tuns coſt him, I fay he ag 
As 881. is to 1001. ſo is 400 l. to 454 the Price it whol: 
all coſt him; then to find out how much per Tun, ] ſay, to De 
As 8 is to 464 ſo is 1to 56 „ or 56 J. 168. 4d. Goc 
2 gqrs. per Tun. 200 
200 

C HAP. XXIX. 
Equation of Payments. . 
: | | ayme 
5 Quation of Payments is that Rule among Mer. 3 
chants, whereby we reduce the I imes for the Pay · ¶ reſt of 
ment of ſeveral Sums of Money to an equated Time for vated 
Payment of the whole Debt, without Damage to Debtor | the Int 
or Creditor ; and, 1 equate: 
The Rule ts, it is du 
2. Multiply the Sums of each particular Payment by its tion is 
reſpective Time, then add the leveral Products together, In tl 


and their Sum divide by the total Debt, and the Quotient Month: 

thence ariſing is the equated I ime, for the Payment of Month. 

the whole Debt. Example. - Month; 
DI, 


29. 


ace, 
0. 
how 


wech 
coſt 


t per 
the 


38. 
on to 


zhich 
d lo- 
ſame, 


d but 
ice it 


ſay, 
5. 4d. 
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e Pay- 
Ne 191 
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Queſt. 1. A is indebted to B in the Sum of 1007. where» 
of 50 J. is to be paid at 2 Months, and 50/7. at 4 Months, 
and the reſt at 6 Months, now they agree to make one 
Payment of the total Sum ; the Queſtion is, What is the 
equated Time for Payment, without Damage to Debtor 
or Creditor ? 


To reſolve this Queſtion, I multiply each Payment by 
its Time, viz. 


co 1. Multiply'd by 2 Mon. produceth=————— 1 00 
50 1. Multiply'd by 4 Mon. produceth 200 
307. Multiply'd by 6 Mon. produceth 180 


— — 


Ihe Sum of the Product is 480 

Then I divide 480 (the Sum of the Products) by 130 
(the total Debt) and the — is 321 Months for the 
Time of paying the whole Debt. 

Due. 2. A Merchant hath owing him 1000 . to be 
ou as followeth, viz. 6007, at 4 Months, 200 1. at 6 

onths, and the reſt (which is 2007.) at 12 Months, _ 
he agreeth with the Debtor to make one Payment of the 
whole, I demand the Time of Payment without Damage 
to Debtor or Creditor ? : 


600 J. Multiplied by 4 Months i. —2400 
200 J. Multiplied by 6 Months i —1 200 
2007, Multiplied by 12 Months is— —2 400 


| The Sum of the Products is—— 6900 
and the Sum of the Products (6000) being divided by the 
whole Debt (1000 f.) quotes 6 Months tor the Time of 
Payment of the whole Debt. 

3- The Truth of the Rule is thus manifeſt, if the Inte- 
reſt of that Money which is paid by the e- 

vated Time (after it is due, be equal to 
the Intereſt of that Money, which by the 
equated Time) is paid fo much ſooner than 
it is due at any Rate per C. then the Opera- 
tion is true, otherwiſe not. Example. 

In the laſt Queſtion 6007. ſhuuld have been paid at 4 
Months, but it 1s not diſcharged til 6 Months (that is 2 
Months after it is all due) wherefore its Intereſt of 2 
Months at 6 per Cent. per Annum is 6 l. and then 200 J. 


I 2 Was 


The Proof o 

the Rule 2 
Equation of 
Payments, 
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was to be paid at6 Months, which is the equated Time for 
its Payment, therefore no-Intereſt is-retkoned for it; but 
200 f. ſhould have been paid at 12 Months, but is paid at 
6 Months, . which is 6 Months ſooner than it ought, where- 
fore the-Intereſt of 200 J. for 6 Months is 6 J. (account- 
ing 6 /. per Cent per Annum) which is equal to the Inte- 
reſt of 6007. for 2 Months, wherefore the Work is right. 
- Weſt 3- A Merchant hath owing him a certain Sum to 

be diſcharged at 3 equal Payments, vir. at two Months, 
17 four Months, and at eight Months, the __ is, 

hat is the equated Time for the Payment of the whole 
Debt? 


In Queſtions of this Nature, viz. where the Debt is 
divided into unequal Parts, each of its Parts is to be mul- 


tiplied by its Time, and the Sum of the Product is the 
Anſwer. N 


+ multiplied by 2 Mon. produceth . 
1 multiplied by 4 Mon. produceth 1 7 


J muultiplied by 8 Mon. produceth 2 4 


The Sum of the Product is 4 5 


which is 4 $ Months for the equated Time of Payment. 
If inſtead of the Fractions repreſenting the Parts, you 
| had wrought by the Numbers themſelves (repreſented b 
thoſe Parts) according to the firſt and ſecand Example, it 
would have been the ſame Anſwer, and ſuppoſe the Debt 
had been gol. then J of it is 30 J. for each Payment, vis 
at 2, 4, and 8 Months. Then, 


301. multiplied by 2 Mon. produceth 60 
30 J. multiplied by 4 Mon. produceth 120 
301. multiplied by 8 Mon. produceth 240 


— — 


The Sum of the Product is 420 
which divided by 
41 Months as before. 

2ueſt. 4. A Merchant oweth a Sum of Money to be 
paid & at 5 Months, and 4 at 8 Months, and & at 10 
Months, and he agreeth with his Creditor to make one to- 
AA Payment ;.1 demand the Time without Damage to Deb- 
| ter 


90 (the whole Debt) quoteth 4,5, & 


9. 
ſor 
but 
at 
re- 
int- 
te- 
he. 

n to 
ths, 
n is, 


hole 
Ft is 
mul- 
the 
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tor or Creditor; Work as in the laſt Oneſtion, and you 
will find the Anſwer to be 7 Months. 9 7” 

Reef. 5. Ais indebted to B 6461. whereef he is to pay 
491. preſent Money, 335 l. at 3 Months, and the reſt, 
972. 2501. at 8 Months, and they agree to make an e- 
= 1 for the whole Payment, now I demand the 

ime 

In Queſtion of this Nature, viz, where there is ready 
Money paid) you are multiplying to neglect the Money 
that is to be paid preſent, and work with the reſt, as is 
before directed, and divide the Sum of the Products by 
the whole Debt, and the Quote is the Anſwer ; for here 
40 L. is to be paid preſent, and hath no Time allowed; 


and according to the Rule it ſhould be multiplied, by its- 


Time, which ig o; therefore 40 Times o is o, which nei- 
ther augmenteth nor diminiſheth the Dividend; where” 
ſore to proceed (according to Direction) I ſay, . 


353 by 3 Months, produceth =-1050' 
250 7 Months, produceth a 7 
Ihe Sum of the Product is 3050 


which divided by 640,-the whole Debt, the Quote is 454 
Months, the Time of Payment. 
Lues. 6. A is indebted to B'in a certain Sum, half” 
whereof is to be paid preſent Money, one zd at 6 Months, 


and the reſt at 8 Months; now I demand the equated Time 
for Payment of it all? | | 


Au. 34 Months is the Time of Payment. 

Queſt. J. A is indebted to B 120 l. whereof 4 is to be” 
. at 3 Months, 4 at 6 Months, and the reſt at 9 Months 

hat is the equated Time of the Payment of the whole 


Sum? | 

Anſwer. At 6 Months ? 4 

Qaef. 1. A is indebted to B 4201. which is due at the 
End of 6 Months, but & is willing to pay him 140 l. pre- 
ſent provided he can have the Remainder forborn ſo much 
the longer, to make Satisfaction for his Kindneſs ;. which. 
is agreed upon, I deſire to know what Time ought to be 
allotted for his Payment of the 2801. remaining 


13 Thee 


274 | Exchange, | Chap. 30, . 
The Operation of this Queſtion is left to the Learner, the 


to try his Ge ius; and who, in this Caſe, muſt have an = 
Eye to the Rule of T hree, | 


CHAP. XXX. 


EXCHANGE, | for 


1. H E Rule of Exchange informeth the Merchant 
| how to exchange Monies, Weights, or Meaſures ch: 

of one Country into (or for) the Monies, Weights, or Mea- | Ste 

ſures of another Country, and when the Rate, Reaſon, or 

Proportion betwixt the R Weights, or Meaſures of 

different Countries is known, it will not be difficult for the 


Practitioner that is well acquainted with the Rule of Pro- h 
portion (or Rule of Three) to reſolve any Queſtion, where - N 
in it is required to exchange a given Quantity of the one tha 
Kind into the ſame Value of another Kind. rite 
2. In Queſtions of Exchange there is always a Compa- riſc 
riſon made between the two Coins, &c. of two Countries b 
(or Kinds) or of more. the 
3. In by, On where there is a Compariſon made be- a k 
tween two Things (whether they be Montes, Weights, c. Me 
of different Kinds, there may be a Solution found by à fin- 7 
gle Rule of Three, as by the following Example. the 
" fueſt. 1. A Merchant at London deliver'd 3107. Ster, 2 ; 
« to receive the ſame at Paris in French Crowns, the Ex- 
change 3 + French Crowns per 1. Sterling, I demand how 
many French Crowns he ought to receive? £ 
In placing the Numbers, obſerve the 6th Rule of the at / 
11th Chapter, which being done, the given Number will ' Br: 
ſtand thus: 139 
. Crowns J. a 
N 3 37 Th 
and being reduced according to the Kules of the 12th ] 
Chapter, will ſtand thus; NE ny 
A i 0 4, fo is to 1933 , 1 
Ho that I conclude he ought to receive 1233 7 French 4F- 
Crowns at Paris for his 370 f. delivered at Londen, the 
Queſt. 2. A Merchant delivered at Amſterdam 58 J. nice 
Flemijh, to receive the Value thereof at Naples in Ducats, Los 


the 


30. 
ner,; 
> an 


London are equal to 34 f. at 1 the Things that 


7 | 
Chap. 30, Exchang e. ä 17 5 a 
the Exchange 44 Ducats per /. Flemiſb. 1 demand how ma- 
ny Ducats he ought to receive? 
The Proportion is as followeth: 
I, Ducats. J. Ducats. 
As is to ?4 ſo is 4 to 28174 
So I find he ought to receive 281% Ducats at Naples 
for the 387 7. Flemiſh delivered at Amſterdam. | 
Queft. 3. A Merchant at Florence delivered 2478 Dus 
catoons, to receive the Value at Londsn in Pence, and Ex- 
change at g 34 Sterl. per Ducatoon; I demand how much 
Sterling he ought to receive? 
The Proportion for Reſolution is, 
oo d. Duc. d. 
a As z is to 4 ſo is 37 to 186073. 
which is equal to 575 J. 6 for the Anſwer, 
4+ Where there is a Compariſon made between more 


than two different Coins, Weights, or Meaſures, there a- 


_ ordinarily two different Caſes from ſuch a Compa- 
riſon. | 

1. When it is required to know how many Pieces of 
the firſt Coin, Weight, or Meaſure, are equal in Value to 
a known Number of Pieces of the laſt Coin, Weight, or 
Meaſure. 

2. When it is required to find out how many Pieces of 
the laſt Coin, Weight, or Meaſure, are equal in Value to 
a given Number of the firſt Sort of Coin, Wt. or Meaſure. 


An Example of the firſt Caſe may be this, viz. 


Rueſt. 4. If 150 Pence at London are equal to 3 Du ats 
at Naples, and 44 Ducats at Naples make 344 Shillings at 


' Bruſſels; then how many Pence at London are equal to 


1395. at Bruſſels? Facit 960 d. 


The Queſtion may be reſolved by two Single Rules of 
Three: 2 firſt 1 ra 4 : 


If + Ducats at Naples make 150 d. at London. how ma- 
ny Pence will 35 Ducats make? Anſ. 240d. . 
By the foregoing Proportion we have diſcovered that 


4F Ducats at Naples make 240 Pence at London; and by 


the Tenor of the Queſtion we ſee that 4# Ducats at Ve- 
nice make 35 & Shillings at Bruſſels, therefore 240 d. at 


4 are 
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are equal to one and the ſame Fhing, are alſo equal to one 
another) wherefore we have a Way laid open to give a 
Solution to this Queſtion by another Single Rule of Three 
whoſe Proportion is, 

As 34% 5. at Bruſſels is to 240 d. at London, ſo is 131 5. 
at Bruſſels to 960 d. at London; which is the Anſwer to 


the JE 

n Example of the ſecond Caſe may be this, vixz. 
| We 5. If 401b. Averdupois-weight at London is equal 
to 36 Ib. weight at Amſterdam, and go Ib. at Amſterdam, 
makes 116 Ib. at Dantzich, then how many Pounds at 
Dantzick, are equal to 122 lb. Averdupois-weight at Lon- 
don. Anſ. 12933 at Danterch, 

This Queſtion is likewiſe anſwered by two ſingle Rule 
of Three, vis. Firſt, I ſay, 

As 36 Ib. at Amſterdam is to 46 Ib. at London, 

So is go lb. at Amſterdam to 100 Ih. at London, 
And by the Queſtion you find that go Ib. at Amſterdam, 
is 116 lb. at Dantzick; and therefore i oo at London is like- 
wiſe equal thereunto; whereſore again I ſay, 

As 100 1b. at London is to 116 Ib. at Dantzicł. 

So is 112 lb. at London to 129 24 lb. at Dantzick. 

By 5 I find that 1 293* lb. at Dantzick are equal to 
112 Avefdupoig, weight at London. 


* 


5. There is a more ſpeedy Way to teſolve ſuch Queſti- 
ons as are contained under the two Caſes before-mention'd 
laid down by Mr. Kerſey in hq bir Chapter of his Appen- 
dix to Wingate's Arithmetick, where he hath given two 
Rules for the Reſolution of the Qneſtions pertinent to the 
two ſaid Caſes. 

6. But I ſhall lay down a general Rule for the Solution 
of both Caſes; and 1ſt, Let the Learner obſerve the fol- 
| _— in the placing of the given Terms, vis. 

. Let theſe be made two Columns, and in theſe Co- 
lumns ſo place the given Terms one over the other, as that 
in the ſame Column there may not be found two Terms of 
the ſame Kind one with the other. 

Having thus placed the Terms, the general Rule is, 

Obſerve which of the faid 8 hath the moſt 


Terms placed in it, and b e ay Toy 2 
r a Dividend; 
chen 


* 
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then multiply the Terms in the other Column continually, 
and let the laſt Product be a Diviſor; then divide the ſaid 
Dividend by the ſaid Diviſor, and the Quotient thence 
ariſing will be the Anſwer to the Queſtion, 
So the Example of the firſt of the faid Caſes being again. 
repeated, vis. If 150 Pence at London make 3 Ducats at 
Naples, and 45 Ducats at Naples makes 34 Shillings at 
Bruſſels, then how many Pence at London are equal to 131 
Shillings at Bruſſels? 4 
The Ferms being placed according to the th Rule wilk 
ſtand as followeth A | 


A ; 
Pence at Lond. | 15o | 23 | Ducats at Naples. 

Ducats at Nep. | 44 | 34% | Shillings. Braſ. 

Shil. at Bru]. | 138 | 

Having thus IB, the Terms, that in neither Column 
there is two Ferms of one Kind, then obſerve that the 
Column under A hath moſt Terms in it, therefore th 
muſt be multiplied together for a Dividend, viz.-150 m 
tiplied by 4; produceth g, which multiplied y 138, 
produceth , for a Dividend then in the Column un- 


der B there are 3, and 345, which multiplied together 


1 207, the Quotient is 900 Pence for the Anſwer as 
efore. 
Again, Let the Example of the ſecond Caſe be again re- 
peated, viz. If 40 lb. Averdupois weight at London make 
36 lb. Weight at Anſterdam, and go Ib. at Amfferdars 
make 116 at Dantz:ich, then how many Pounds at Dant- 
zick are equal to 112 J. Averdupois-weight-at London. 
The Terms being diſpoſed according to the th Rule 
foregoing, will ſtand thus : 0 


| A 
Ib. at London 40 36 | Ib. at fmferdam. 
Ib. at Amſterdam | go | 116 | Ib. at Danteich, 
| 112 | lb. at London. | 

whereby I find that the Terms under B multiplied together 
produce 497712 for a Dividend, and the Terms under A, 
viz. 40 and go, produce 3600 for a Diviſor, and Diviſion 
being finiſhed, the Quotient giveth 129 HKT Pounds, 
Daztzick for the Anſwer, 


CHAP. 
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CH AP. XXXE 
Single Poſition. 


I, Egative Arithmetick, called the Rule of Falſe, is 
| that by which we find out a Truth, by Num- 
bers invented or ſuppoſed, either Single or Double. 

2. The Rule ot Single Poſition is, when at once, v2. 
by one falſe Poſition, or feigned Number, we find out the 
true Number ſought, | 

3- In the ſingle Rule of Falſe, when you have made 
choice of your Pofition, work it according to the Tenor 
of the Queſtion, ag if it were the true ber ſought ; 
and if by the ordering your Poſition you find either the 
. Reſult too much or too little, you may then find out the 
Number ſought by this Proportion following, vis. 

As the Reſult of your Poſition is to the Poſition, ſo is 
the given Number to the Number ſought, | 

Example. 

Nuep. 1. A Perſon having about him a certain Number 
of Crowns, faid, If a 4th, 10, and 6th of them were added 
together, they would make juſt 45 Crowns, now I demand 
the Number of Crowns he had about him? 

An. 60 Crowns. 25 5 f 

To reſolve this Queſtion, I ſuppoſe he had 24 Crowns 
(or any other Number that will admit of the like Diviſion) 
now the 4th of 24 156, and the zd is 8, and the 6th is 
4, all which Parts (6, 8, and 4) being added together, 

make but 18, but it ſhould be 45, wherefore J ſay by the 
Rule of I hree. . 

As 18, the Sum of the Parts is to the Poſition 24, ſo is 
45 the given Number, to 60, the true Number ſought. 

For the 4th of 60 is 15, and the zd of 60 is 20, and the 
Gth of 60 is 10, which added together make 45. 


CHAP. 


31. 


A P. 


' Errors are both alike ; and if they are alike; then ſub- 
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C HAP. XXXII. 


Double Poſition. 

r. H E Rule of Double Poſition is when two falſe 
; Poſitions are aſſumed to give a Reſolution to the 

Que nion propounded. | 

2. When any Queſtion is ſtated in Double 2 b 
Poſition, make ſuch a Crols as in the Margin. \, 

3. Then make choice of any Number you d c 
think may be convenient for your working, which call 
your firſt Poſition, and place it at the End of the Crofs 
ata; then Work with this Poſition, and it were the true 
Number ſought, according to the Nature of your Queſti- 
on; then having found out your Error, either too much 
or too litcle, place it at the Side at d, then make choice of 
ano:her Number of the ſame Denomination with the firſt 
Poſition (which call your ſecond Pofition, and place it 
on the Side of the Croſs at 5; then work with this Poſition 
as with the former, and having found out your Error, 
either too much or too little, place it on that Side of the 
Croſs at c; and then the Poſitions will ſtand at the Top 
of the Croſs, and the Errors at the Bottom, each under- 
his Correſpondent Poſition, and then multiply the Errors 
into the Poſition croſs wiſe, that is, mowny the firſt Poſt» 
tion by the ſecond Error, and the ſecond Poſition by the 
firſt Error, and put each Product over its Poſition. 

4. Having proceeded ſo far, then conſider whether the 


ſtra@ the leſſer Product from the greater, and ſet the Re- 
mainder for a Dividend; then ſubſtract the leſſer Error 
from the greater, and let the Remainder be a Diviſor, and 
the Quotient ariſing by this Diviſion is the Anſwer to the 
eſtion. f 

* But if the Errors are unlike, that is one too much 
and the other too little, then add the Products of the Po- 
ſitions and Errors together, and their Sums ſhall be a Di- 
vidend, then add the Errors together, and their Sum ** 

5 | p 


180 Double Poſition. Chap. 32. 


be a Diviſor, and the Quotient ariſing hence is the An- 
fwer. 
| Nueſb. 1. A, Bgand C built a Houſe, which coſt 46 J. 
of which A paid a certain Sum unknown, B paid as much- 
as A, and 107. over, and C as much as A and B: Now 1 
deſire to know each Man's Share in that Charge? : 
Having made a Croſs according to the ſecond Rule, I 
come according to the third Rule to make choice of my firſt 
Poſition, and here I ſuppoſe A paid 6.4. which I put upon 
the Croſs as you ſee, then B paid 167. (for its ſaid he paid 
107, more than A) and C paid 22 J. (for its ſaid he paid 
as much as A and B) then I add. their Parts. 


F4 1 5 
1 | B 16 
28 120 168 288 C 22 
$6 Sum 44 
76 " 
$6 44 
20 Error 32 


And they amount to 44, but it is ſaid they paid 76 J. 
wherefore there is 32 too little, which I note down at the 
Bottom of the Croſs under its Poſition for the firſt Er- 
ror. 

2dly, I ſuppoſe A paid 97. then B paid 19 J. and C 
281. a0 which add 23 make 56, bue — ſhould 
make 76, wherefore- the Error: of this Poſition. is 20, 
which I put at the Bottom of the Croſs under its Poſition 
far the 2d Error; then I multiply the Errors and Poſition. 
Croſs-wiſe, viz. 32 (the Error of the firſt R * 9 
(the 2d . Poſition) and the Product is 288. Then I mul- 
tiply 20 (the Error of the 2d Poſition) by 6 (the firſt Po- 
ſition) and the Product is 120. 

Then according to the 4th Rule) J ſubſtract the leſſer 
Product from the greater, viz. 120 from +288, becauſe 
. the Errors are both alike, viz. too little, and there 5 

main 


\ 


— 
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maineth 168 for a Dividend; then ſubſtract 22 (the leſ · 
ſer Error) from 32, the greater Erro the Remain- 
der is 12, for « Divifors then. 1 divide by 12, and 
the 7 7 is 14 for the Anſwer, which is the Share of 
A in the Payment. | | 


6. Apain, 2dly, If the Errors had been both too big, it 


had had the ſame Effect, as appeareth by the following 


Work; for fit, I ſuppoſe A paid 207. then B paid 30 


and C 509. which in all is 100 J. but it ſhould have been 


no more than 38, wherefore the firſt Error is 24 too much. 


Again, I ſuppoſe A paid 18 J. then B muſt pay 28 J. and N I 


C muſt pay 46 J. which in all is 92 7. but it ſhould have 
been but 76. | 


20 A A 18 
30 B | B 28 
_ -$o'C 320 112 432 C 28 
— 20 18 — 
100 Sum 8) (14 Sum 92 
76 Subſtr. 24 - 16 Subſtr, 76 
24 Error 


Error 16 
wheretore the ſecond Error is 16 too much; then I multiply 


20 (the firſt Poſition) by 16 (the 2d Error) and the Pro- 
duct is 320; again, I multiply 18 (the 2d Poſition) by 
24 (the firſt Error) and the Product is 432. Then be · 
cauſe the Errors are both too much, I ſubſtract 320 (the 
lefler Product) from 432 (the greater Product) and there 
remaineth 112 for a Dividend; likewiſe I ſubſtract 16 (the 
lefler Error) from 24 (the greater Error) and the Dif- 
ference is 8 for a Diviſor ; | perform Diviſion, and the 
Quotient is 14, as before for the Anſwer. 
Again, 3dly, If the Errors had been the one too big, 

and the other too little, Reſpect being had to the gth R 
foregoing, the Anſwer would have been the ſame ; as thus, 
I take for my firſt Pofition 6, and then the Error is 32 too 
little ; then I take for my ſecond Poſition 
18, and then the Error is 16 too much; 
then I multiply the Poſitions and Errors 
croſs-wiſe, and the Product are 96 and 
576, and becauſe the Errors are unlike, 
VIZ. One too big, and another too lit- 


tle, I add the Product 25 and 576 toge- 
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cher, and their Sum is 672 for a Dividend; I likewite add | give 


the Errors 32 and 16 together, and their Sum is 48 for a qual 

Diviſor ; thepchagpe finiſhed Diviſion, I find the Quotient Perl, 

to be 14, is the Anſwer, as was found out at the 4 

two ſeveral Trials before. 2 

| Wa. 

'Y For the Proof of the Work I ſay, X 2 
f If A paid — — — — 14 

i, Then B paid 14 and 10 (that is\==—=—=2,, N 

: Then C paid 14 and 24 (that is)——38 _ 

The Sum of all hi 76 | — 

which is the total Value of the Building, and equal to the ww 

given Number. * 

Thoſe who deſire to ſee the Demonſtration of this Rule = : 

let them read the 7th Chapter of Mr. Kerſey's Appendix _ 


to Mr. Wingate's Arithmetick, Petiſeus in the th Book of 
his Trigonometria, or Mr. Oughtred in his Clavis Mathe- 
matica. 

Quel. 2. Three Perſons, A, B, and C, diſcourſed to- 
gether concerning their Age; quoth A, I am 18 Fears 
of Age; quoch B, I am as old as A and half C; and 

uoth oo am as old as you both, if your Years were ad- 
ed together. Now I deſire to know the Age of each 
Perſon ? 

Asnſ. A is 18, Bis 54, and C is 72 Years of Ape. 

Js . 3- A Father lying at the Point of Death, left to 
his 'Three Sons, viz. A, B, and C, all his Eſtate in Money, 
and divided it as followeth, viz. to A he gave half want- 
ing 44 J. to B, he gave and 24 J. over, and to Che gave 
the Remainder, which was 83 J. leſs than the Share of B; 
now's demand what was the Sum left, and each Man's 

art? 

Anſ. The Sum bequeathed was 588 J. wherefore A had 
280 J. B had 2107. and C had 1284. 

Queſt. 4. Two Perſons, viz. A and B had each in their 
Hands a certain Number ot Crowns, and A ſaid to B, 

If you give me one of your Crowns, I ſhall have five 
times as many as you; and ſaid B to him again, It you 
| give 


- 


} 


} 
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1d give me one of yours, then we ſhall each of us make an e- 


7 qual Number ; now 1 demand how many Crowns had each * 
nt Perſon ? Wi | 
he Finſ, A had 4, and B had 2 Crow | 


Que. 5. What Number is that unto which if I add 

r=—4th of itſelf, and from the Sum ſubſtract 18th of it, 

ſelf, the Remainder will be 216? a. 

192. KT 

_ ach Queſtions may be added, but theſe well uur 

derſtosd, will be ſufficient, (even for the meaneſt Capas 

city) for the Reſolution of any other Queſtion pertinent 

this Rule. J* 4M 

There may be an Objection made, becauſe we have not 

treated particularly upon Intereſt and Rebate; but the O- © 
he peration of ſuch Queſtions being more applicable to Deci- 
aint the Learner 


mals, are omitted, till we.come to 

11 therewith. 2-431 ! | 

of -- . 5 

be- Juſt publiſhed, beautifully printed in Quarto, 

Go | on a fine Genoa Demy Paper. 

ars HE Gentleman's and Builder's Repofitory ; or, 

nd Architecture diſplay'd. Containing the moſt Uſe- 

d- ful Problems in Geometry. As alſo, The moſt eaſy, Ex- 

ch pediti us, and correct Methods for attaining the Know- 
ledge ot the five Orders of Architecture, by equal Parts, 
and tewer Diyrtſions, than any I hing hitherto publiſhed, \ 

to Together with all ſuch Rules for Arches, Doors, Wing? 

ey, deus, Ceiling Pieces, Chimney-Pieces, and their particu- 

nt- lar Embelliſhments as can be required. Likewiſe, a large 

ve Variety of Deſigns ſor Truſs Roofs; with the Method of 

B; finding the Hip, either Square or Bevel. Alſo, The moſt 

n's certain and approved Methods of forming a Number of 
deficient Stair caſes, with their Twiſted Rails, Sc. The 

nad Whole embelliſh'd, not only with fourſcore Plates, in 
Quarto, but ſuch Variety of Cieling Pieces, Shields, Com- 

eir partments, and other curious and uncommon Decorations 

B, as mult needs render it af ceptable to all Gentlemen, Arti- 

ive . ficers, and others who delight in, or practiſe the Art of = 

ou Building. The Defigns regulated and drawn by E. Hop- 


ive pus, and engraved by Benjamin Cole. Printed for J. 
odges on London- Bridge. Price bd. in Calf 105, 


ie 


* General Introduction to Trade and Buſineſs : or, The 
$ Young Merchant's and Tradeſman's Magazine. Be- 


Ig an Aſſiſtant to Youths, on their leaving SchoÞt, and 
entring on Apprenticeſhip; deſign'd to prevent their loſing 
the Learning they have acquired, and calculated for a ge- 
-meral Inſtruction, 1 through the various Bran- 
Ches of Trade and 
Heads: 1. The Principles of Grammar explain'd; where- 
by the Reading and Writing true Exgliſb are render d very 


erchandiſe. uder the following 


eaſy. 2. The Uſe of the Pen made eaſy; or the, beſt In- 
ſtructions to attain a maſterly Manner of Writinß; with 
complet Examples of the ſeveral Hands now in Uſe, and 
the Forms of Notes, Receipts, &c. curiouſly engray'd by 
G. Beckham, ſen. 3. Arithmetick in all its Parts, Vulgar 
and Decimal ; with Examples-in all the Rules (in the molt 
conciſe Manner) applied to Buſineſs. 4., The uſual Con- 


tractions of Words and Titles; with proper Directions 


how to addreſs Perſons of Qualicy, and thoſe in publick 
IAN. 5. Examples of Bills of Parcels, and Exchange; 
Inſtructions for Remittances, Orders for Goods, Letters 
of Credit and Correſpondence, Invoices, Receipts, &c. 
Adapted to Trade in _ 6. Forms of Law Prece- 
dents, both relating Trade and Conveyancing ; as Bills, 
Bonds, Leaſes, Articles, &c. . Waterfide Buſineſs ; with 
the Conſtitution of Keys, W harſs, Porters, c. And Ob- 
ſervations on Freigh®*Average, Primage, &c. 8. Direc- 
tions for enterring Goods at the Cuſtom-houſe, inward, 
outward, and by Certificate; with an Account of Goods 


prohibited Exportation and Importation, and an Account 
of Foreign Coins, Weights and Meaſures. 9g. Arithme- 


tical Queſtions to divert Youth, and render the Knowledge 
and Calculation of Numbers more familiar to them. X. Ta- 
bles of Intereſt from 1 to 100 f. calculated in the moſt ex- 
act Manner, Decimally. By V. Markham, Author of 
the {ztrodu#ton to Spelling and Reading Engliſh, Printed 


dior J. Hodges, 1738. Price 25. 60. 


